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INTERRELATIONSHIP OF DENTAL PRACTICE 
AND GENERAL MEDICINE* 


By JOHN BELL WILLIAMS, Ph.G., D.D.S., Richmond, Va. 


HOSE of us who feel that a medical 

degree is unnecessary for dentists 

will admit that a lack of bedside 
training has ever been a_ millstone 
around our necks, particularly since the 
discovery of the close relationship be- 
tween oral sepsis and many systemic dis- 
eases. Similarly, no one can now deny 
that a working understanding of the oral 
findings in general disease and the gen- 
eral symptoms occasioned by oral disease 
would erect a milestone in the path of 
both medical and dental progress. 

These ideas arising from my hospital 
and teaching experience have led me to 
assemble this paper. An attempt will be 
made to lift the veil surrounding a few 
medicodental problems and, by selecting 
a sign or symptom here and a case report 
there, to draw verbal sketches that will 
emphasize the value of general medicine 
to dental practice. 


*From the McGuire Clinic, St. Luke’s Hos- 
pital. 
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FOCAL INFECTION 


Throughout medical history, an occa- 
sional reference is made to the relation- 
ship between oral sepsis and systemic dis- 
ease, although these references received 
little attention until twenty years ago. 
Since then, the news has traveled fast, 
lifting dentistry inte increased prom- 
inence with promises hard to fulfil. 

Ten years ago, of 150 consecutive pa- 
tients who entered St. Luke’s Hospital, 
Richmond, Va., for purely surgical con- 
ditions, ranging from brain tumors to en- 
larged prostate glands, 40 per cent had 
recently had one or more teeth extracted 
in the hope that a major operation would 
thus be avoided. The sweeping removal 
of teeth had its day, until finally con- 
demnation of “teeth and tonsils” became 
the commonplace. History proves that 
honest men who propose radical changes 
become conservative in proportion to 
their ability to comprehend and apply the 
detailed knowledge of the facts involved. 
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The development of the theory of focal 
infection has followed this general rule. 
Equilibrium is becoming established 
through experience. As we observe, com- 
pare, reflect and record, we become more 
rational. 

Because of a lack of familiarity each 
with the other’s reasoning, controversies 
still develop between physicians and den- 
tists. At St. Luke’s Hospital, we seem 
to have evolved unconsciously a plan that 


focal infection, our advice is conserva- 
tive; but if the patient is suffering from 
a general condition believed to be asso- 
ciated with focal infection, our advice 
might be called rationally radical. This 
view makes the term “systemic disease” 
too general for daily use. 


CHRONIC NEPHRITIS 


To give a practical illustration, let us 
assume that a patient with disease of the 
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Fig. 1.—Pesition of dentistry in average size diagnostic group. 


avoids friction. Teeth that are definitely 
diseased are removed. Teeth that are 
questionable are reported in detail. Their 
retention or removal is so often dependent 
on other findings that the final decision is 
left to the man responsible for the pa- 
tient’s welfare as a whole, or to a con- 
sultation. If a patient has doubtful teeth 
and a systemic disease not associated with 


“urinary system” is found to have sus- 
picious looking pulpless teeth. In de- 
termining what procedure to follow, the 
logical thing is to ascertain from the at- 
tending physician the nature of the uri- 
nary trouble. Is it in the kidneys, the 
ureters, the bladder or the urethra? Is it 
complicated with disease in other organs 
or systems? The answers to these and 
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other questions may be the determining 
factors in our conclusion. Let us again 
presume that the kidney is the seat of the 
trouble. Before deciding what to do 
about the teeth, we must know more of 
the kidney disease. If it is a kidney stone, 
extracting the teeth certainly will not re- 
move the stone. Again, if one kidney 
contains a cyst, the surgical removal of 
that kidney may be desirable regardless 
of the condition of the teeth. If both 
kidneys have developed numerous cysts 
throughout, death is sure to follow, and 
the extraction of teeth would only sub- 


Fig. 2.—Scar on face from oral ulcer in 
diabetes following extraction of mandibular 
molar. 


ject the patient to an unnecessary physi- 
cal ordeal and financial strain. Proceed- 
ing further, let us say that this patient 
has chronic nephritis. This disease is us- 
ually classified by medical writers in three 
large groups, as (1) chronic interstitial 
nephritis, (2) nephrosis and (3) chronic 
parenchymatous nephritis. In the first 
two types, oral sepsis plays no direct part, 
but, in chronic parenchymatous nephritis, 
it is considered of prime importance to 
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remove all foci of infection because from 
these foci an acute flareup of an existing 
chronic kidney condition may arise at any 
time. With this information at hand, the 
fate of doubtful teeth in chronic paren- 
chymatous nephritis no longer remains 
unsettled. The removal of every tooth 
that might act as a focus is justified. 

Just as the dentist has studied the pa- 
tient’s system of mastication, so must the 
physician examine other systems. The 
order of carrying out treatment is best 
suggested by the one man who has studied 
all of the specialists’ reports, for he alone 
knows all the facts. 


ARTERIOSCLEROSIS 


Let us next consider a disease of the 


Fig. 3.—Pyorrhea in diabetes. 


arteries. When it was found that very 
small doses of drugs would cure certain 
diseases, a few faddists jumped to the 
conclusion that all drugs should be given 
in minute doses. Thus, homeopathy! 
When it was found that some people 
were benefited by massage, this form of 
secondhand exercise was installed as a 
cureall under the name osteopathy. Regu- 
lar physicians of long ago stumbled on 
the fact that bloodletting was beneficial 
to certain sick people. Thus, many pa- 
tients were bled regardless of the nature 
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of their disease. Those who were bene- 
fited were no doubt suffering from high 
blood pressure, which is a symptom of 
several diseases, including arteriosclerosis. 

This disease is of more than passing 
interest to the dentist. Reduced to plain 
terms, it is a chronic disease of the ar- 
teries characterized by the infiltration of 
fibrous tissue and lime salts into the walls 
of the vessels, causing them to become 
hardened, with a narrowing of the lumen. 
In this state, the circulatory system may 
be compared to a water system in which 
soft elastic hose is replaced with hard 
unyielding metal pipe. If the pressure ex- 
erted within the system remains the same 
after the pipes are changed from soft 


numbness in the arms and legs. It is 
often complicated by a stroke of apoplexy 
and sometimes by gangrene of a toe or 
foot. 

Conceding that there may be doubt 
as to what part oral sepsis plays in this 
disease, it is believed that the elimina- 
tion of all foci of infection gives the 
patient a better chance to handle the 
arteriosclerotic condition; hence, in the 
medical treatment of these patients, us- 
ually all questionable teeth should be ex- 
tracted. 


DIABETES 


Of equal interest is the disease known 
as diabetes. The chief characteristic of 


Fig. 4—Appearance of: Left, ulcer of stomach. Center, syphilitic area in stomach. Right, 


cancer of stomach. 


rubber to iron, naturally the pressure in 
the end pipes, or arteries, will rise. In 
handling steam, a safety valve is used to 
let off pressure. Bloodletting acts as 
such a measure for man. 

Arteriosclerosis, a physiologic process 
in old age, is brought about patholog- 
ically in earlier years by syphilis, alcohol- 
ism, worry, stress, overwork, intestinal 
toxemia and focal infection. Its changes 
involve the heart, which has had a heavy 
load added to its daily routine, the kid- 
neys, which often develop nephritis, and 
the brain, patients talking of dizziness, 
headache, tightness around the head, and 


this condition is a disordered carbohy- 
drate metabolism in which sugar is no 
longer properly stored in the liver and 
muscles as glycogen, but circulates in ab- 
normal quantities in the blood and finds 
its way through the kidneys into the 
urine. It is attended by dry skin, ex- 
cessive thirst, frequent urination, marked 
emaciation and loss of strength. ‘The 
disease is, to a certain extent, heredi- 
tary, as it tends to occur in certain fam- 
ilies. It is apparently more frequent in 
the Jews than in other races, and it is 
much more surely fatal in children than 
in adults. Extreme cases terminate either 
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in gangrene of the extremities or in total 
failure of the body chemistry, with the 
fatal though merciful intervention of 
coma. 

The importance of eliminating focal in- 
fection from diabetic patients is agreed 
on by both the medical and the dental pro- 
fession, while some enthusiasts go so far 
as to claim that as the oral infection 
subsides, sugar is correspondingly re- 
duced. 

Another important consideration in 
such cases is the choice of time for oper- 
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Fig. 5—Typical report of blood examina- 
tion in pernicious anemia. 


ative procedure. Some observers feel that 
unless the urine is free from sugar, and 
the blood sugar is within normal limits, 
wounds in the diabetic may fail to heal. 
The use of insulin and the regulation of 
the diet by a physician make it possible 
for these patients to have the benefit of 
surgical procedures (including dental, of 
course), at any time they may be needed. 

The fact that practically all these pa- 
tients have pyorrhea leads us to further 
interest in this disease. Certain medical 
writers remind us that the presence of 
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glucose in the blood stream lowers re- 
sistance and it makes an excellent culture 
medium. The biochemists feel that the 
absorption of bone seen in pyorrhea may 
be due to the continual acidosis from 
which these patients suffer. Certain it is 
that their tissues have a poor “come 
back.” The number of pyorrhea patients 
who have diabetes is small, but the num- 
ber of diabetic patients who have pyor- 
rhea is large. They cannot be satisfacto- 
rily treated by either physician or dentist 
working alone. 


“STOMACH TROUBLE” 


. . . good digestion wait on appetite 
and health on both” describes an ideal 
condition. The American people are un- 
happily the frequent victims of dyspepsia. 
Out of every ten people who complain of 
indigestion, not more than one actually 
has organic disease of the stomach. The 
stomach has aptly been likened to a fire 
bell, because it gives the alarm for a dis- 
turbance located elsewhere. If the stom- 
ach alone were treated every time it 
sounded an alarm, many a diagnosis 
would have to be regarded faulty. 

Indigestion may have a number of 
causes ranging from an infection of the 
gallbladder, appendicitis and constipa- 
tion to eye strain and worry. This does 
not mean that the stomach is immune to 
disease. In fact, it is subject to many dis- 
orders. The most important are acute 
gastritis, chronic gastritis, ulcer and 
cancer. 

Years ago, dentists treated and filled 
teeth to improve mastication and thus 
prevent or cure ulcers of the stomach. 
Their sons now extract the same teeth 
for the same purpose. The sons act on 
the “newer knowledge” that focal infec- 
tion, particularly the type associated with 
pulpless teeth, is a possible cause of these 
ulcers. Those who advance this theory 
have not explained why peptic ulcers oc- 
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cur more often in men than in women, 
frequently give their symptoms in the 
spring or early summer, are very com- 
mon in some localities and occur often 
among certain workers. 

Stuart McGuire has stated that the 
majority of successful dentists over 50 
years of age are the victims of dyspepsia, 
and he attributes this fact to the nerve 


thousands of toothless people who have 
good digestion and live to a ripe old age. 


PREGNANCY 


The barber-dentist-surgeon of long 
ago contented himself with the relief of 
pain by the extraction of teeth. Later 
on, the tradesman-dentist prided himself 
on perfecting a mechanical machine for 


Fig. 6.—, stone in gallbladder, which will not produce jaundice. B, stone in hepatic duct, 
which will produce jaundice. C, stone in cystic duct, which will not produce jaundice. D, 
stone in common duct, which will produce jaundice. E, stone at ampulla of Vater, which will 
produce jaundice and disturb pancreatic function. F, stone in duodenum, causing no symptoms. 


strain and confinement of their work. 
These factors are being rapidly removed 
by the use of anesthesia and indulgence 
in golf. 

A discussion of dentistry and digestion 
cannot close without reference to the 


mastication. Today, the professional den- 
tist is not content solely with the com- 
fort and health of his individual patient, 
but he must consider in addition the 
growth and development of the teeth of 
generations yet unborn. 
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The theory that the food of an ex- 
pectant mother should have special at- 
tention is not new. That the amount of 
food necessary to nourish two people is 
greater than that required by one seems 
common sense, though some dentists be- 
lieve that regardless of the food she eats 
a woman with good teeth who becomes 
pregnant will become a mother with good 
teeth. Any dissent from this opinion 
they class in the category with maternal 
impressions. Others equally sincere be- 
lieve without question the folkloristic 
adage “for every child a tooth.” 

So much has been written recently on 
diet and dentistry that one hesitates to 
summarize the findings. Miller’s theory 


Fig. 7—Hemorrhage about maxillary left 
molar with roentgenogram of same area in 
patient with purpura hemorrhagica. 


that tooth decay results from the break- 
ing down of carbohydrates into acids is 
familiar to us all. Black recognized 
periods of susceptibility and immunity to 
dental decay. The day will doubtless 
come when we will hear more about the 
influence of heredity on tooth formation. 
Certain it is that if we paid as much at- 
tention to breeding people as we do to 
breeding hogs and cattle, there would be 
more thoroughbreds. 

Modern investigators substantiate the 
observations of Miller and Black, but 
add thereto the belief that immunity to 
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decay depends on the formation of teeth 
free from imperfections of calcification. 
The development of sound tooth struc- 
ture, they say, is due to the metabolism 
of calcium and phosphorus, in the pres- 
ence of vitamins, by some unknown ac- 
tivity of the parathyroid glands. 

From these theories, we as clinical 
practitioners can only instruct the preg- 
nant patient in mouth hygiene; eliminate 
infections; replace lost tooth structure, 
and, unless there is medical contraindica- 
tion, advise a balanced diet. 

In carrying out operative treatment, 
there is a serious complication in many 
parts of the country, because there are 


Fig. 8—Hemorrhage in patient with 
myelogenous leukemia. 


many lay people who believe that it is 
dangerous for a woman to have dental 
treatment during pregnancy. If miscar- 
riages could be produced by dental opera- 
tions, there might possibly be need for 
concern on the part of organized den- 
tistry, but this is not a fact. Though 
drug addicts have insisted on having teeth 
extracted in order to get an injection of 
cocaine, there are no cases on record of 
members of our profession being con- 
victed for producing abortions by per- 
forming dental operations. 

It is always well to consult with 
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physicians about the dental treatment of 
pregnant patients. We can assure them 
that the prevention of toothache alone 
more than justifies systematic dental at- 
tention. 


ANEMIA 


Another group of patients about whom 
physicians and dentists should consult are 


Fig. 9.—Actinomycosis of tenth and eleventh 
dorsal vertebrae. 


those having anemia. The term “anemia’’ 
is applied to any deficiency in the quan- 
tity or quality of the blood as manifested 
by a reduction in the number of red cor- 
puscles, or in the amount of hemoglobin, 
or in both. This condition is conveniently 
classified in medical books as acute and 


chronic secondary anemia, miscellaneous 
anemia and pernicious anemia. 

Secondary anemia is that type which, 
as a rule, results from some more funda- 
mental disease, such as cancer. 

Pernicious anemia is usually consid- 
ered a definite clinical entity, because of 
its rather distinct characteristics. It is a 
grave progressive disease, interrupted by 
remissions occurring without any discov- 
erable cause. It is characterized by cer- 
tain changes in the blood and _ blood- 
forming organs, in the central nervous 
system, and in the gastro-intestinal tract. 
It also presents striking changes in the 
oral tissues. —The mucous membrane be- 
comes pale and almost bloodless. Spongy, 
bleeding gums are practically never seen. 
Of course, certain people have pale gums 
and are not anemic, and some people 
have anemia with but little oral change, 
but the majority of patients with per- 
nicious anemia present a characteristic 
mouth picture. The medical profession 
believes that because these patients have 
all they can handle in fighting the anemia, 
all possible foci of infection should be 
removed. Also, it is well known that the 
presence of infection somehow counter- 
acts the beneficial effect of the specific 
liver treatment so that much more liver 
or potent liver extract is necessary to pro- 
duce the same amount of blood response 
in a person harboring some infection than 
is needed in a patient who has pernicious 
anemia without infection. For these and 
similar reasons, physicians sometimes in- 
sist on the extraction of teeth that den- 
tists feel should be retained. 


JAUNDICE 


Of greater significance than the oral 
picture of anemia is that seen in the floor 
of the mouth in jaundice, which is not a 
disease, but a symptom. It is indicated 
by a yellowness of the skin and mucous 
membranes as a result of the presence of 
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bile in the tissues, the result of obstruc- 
tion of the bile ducts of the liver or the 
common bile duct by a gallstone, by in- 
flammation of the ducts or by pres- 
sure from a cancer, a tumor or adhe- 
sions. Because of the obstruction, the 
bile is unable to flow into the in- 
testines and is dammed back into the 
blood stream. It is thus carried to 
the tissues of the body, giving them 
a yellow tinge. There are certain parts 
of the body in which the colors are 
beautiful. One is the eyeball; another, 
the floor of the mouth. 

Besides our interest in this oral man- 
ifestation of jaundice, we are vitally con- 
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PURPURA HEMORRHAGICA 


A still more spectacular mouth mani- 
festation of a general condition is seen 
in purpura hemorrhagica. Like jaundice, 
purpura is a symptom. Medical writers 
use the term to define a number of af- 
fections characterized by extravasation of 
blood into the skin. Under purpura 
hemorrhagica, they include cases of very 
severe purpura with hemorrhages from 
the mucous membranes, especially the 
nose, mouth and genito-urinary tract, as 
well as into the skin. The mouth picture 
resembles that seen in scurvy, from which 
it may be distinguished by the fact that, 
in the latter, there is usually a history of 


Fig. 10.—Use of dental plaster in preventing leakage during basal metabolism test. (Used 
for patients unable to hold mouth piece firmly because of loss of some or all of teeth.) 


cerned with the fact that the coagulation 
of the blood of these patients is dimin- 
ished. Consequently, they bleed more 
freely and the hemorrhage is more diffi- 
cult to control than is the case with nor- 
mal people. 

Surgeons do not operate on patients 
with jaundice except in great emergency. 
Fortunately for us, these patients are us- 
ually too sick to consult a dentist. It 
would be better if dental operations in- 
volving the possibility of bleeding were 
avoided. 


dietetic error and the blood platelet 
count is normal. The oral lesions may 
be located anywhere in the mouth, but 
the most common points of bleeding are 
about the necks of the teeth. Here, the 
hemorrhage is profuse. The first indi- 
cation of the presence of this condition 
may be an excessive hemorrhage follow- 
ing the extraction of a tooth. Since its 
treatment is general, it is advisable to 
bear purpura hemorrhagica in mind in 
cases of bleeding that fail to respond to 
local measures. 
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Fig. 11.—Reduction of elevated afternoon temperature in patient with thyroiditis following dental treatment. 
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ACTINOMYCOSIS 


As we break these medicodental prob- 
lems into small bits for study and under- 
standing, we find many and varied sur- 
prises. The veterinarian joins the physi- 
cian and dentist in an interest in disease. 
This is illustrated in a condition known 
in man as actinomycosis. In cattle, it is 
called “lumpy jaw.” 

This disease is caused by the ray 
fungus, an organism resembling a minia- 
ture sycamore ball which produces lesions 
known histologically as infectious granu- 
lomas. It occurs largely among farmers, 
who are believed to contract it from eat- 
ing uncooked vegetables or from chewing 
straws. Some writers insist that it is 
transmitted from man to man and from 
man to animals and vice versa; while 
others are equally positive that it is not. 
All authors seem to agree that it may be 
easily confused with tuberculosis. 

In more than half of the reported 
cases, the disease involved the neck and 
jaws. The first sign in the jaws is a 
hard lump or swelling in the parotid or 
maxillary region. The skin becomes ele- 
vated and reddened, and small nodules 
develop which sooner or later soften and 
break down, discharging serum or sero- 
purulent fish-roelike bodies made up of 
the fungus and called “sulphur granules.” 
Mixed infections frequently follow. All 
writers suspect that the disease arises 
from the mouth, but no writer has yet 
given a satisfactory explanation of how 
metastases take place. An early writer, 
it seems, asserted that it extended by con- 
tinuity, and others have repeated what 
he said without question. 

The fact that the organisms of this 
disease are found in decayed teeth and 
that the disease occurs in the abdomen 
in 21 per cent of the cases reported, in 
the chest in 13 per cent, in the tongue in 
4 per cent and in the jaws or neck in 52 
per cent leads us to believe that they may 
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travel from decayed teeth by some means 
yet unknown. 

There are on record eight cases of this 
disease occurring in the spine. A ninth 
has recently been added by W. T. Gra- 
ham and his associates, of Richmond, Va. 
The patient had a primary lesion beneath 
the lower jaw, which healed after a 
simple incision and drainage. A few 
months later, the patient developed pain 
in the sacro-iliac region. Laboratory 
findings at this time revealed the pres- 
ence of the ray fungus in his sputum. 
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attention the thyroid gland. Its patho- 
logic changes present a fruitful field for 
study by our profession. Of these, thy- 
roiditis, or inflammation of the gland, 
may be selected as a typical example. 

This disease is usually classified as 
simple thyroiditis, suppurative thyroid- 
itis or chronic thyroiditis, each of which 
is again classified into those primary in 
the thyroid and those secondary to gen- 
eralized infection. 

It is agreed from clinical observation 
that over 50 per cent of the cases of simple 


] 


Fig. 12—Benign tumor of ovary containing teeth. 


The roentgen-ray report stated that the 
patient had actinomycosis of the upper 
half of the left lung and of the tenth and 
eleventh dorsal vertebrae. This patient, 
a dentist practicing in a rural community, 
may have infected himself with these 
vegetable parasites from a_patient’s 
mouth. 


THYROIDITIS 


The consideration of structures situ- 
ated in and about the neck brings to our 


thyroiditis are associated with preceding 
infection of the tonsils, pharynx, teeth 
or upper respiratory tract. 


REPORT OF A CASE 


A patient was referred to the hospital, 
Jan. 25, 1933, with a diagnosis of goiter. 
Another surgeon who saw her in consulta- 
tion at home suspected malignancy. She 
had been ill for four weeks, the thyroid be- 
ing enlarged and tender. There was a 
slight choking sensation, with difficulty in 
swallowing. The temperature had been 
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elevated, usually in the afternoons, to 101 
or 102 F. There had been a loss of about 
20 pounds in weight. The patient was con- 
siderably worried for fear she had tuber- 
culosis, since she had been nursing her 
husband, who had had this disease for sev- 


revealed advanced pyorrhea and one so- 
called “blind” abscess. 

Diagnoses considered by the physician 
were simple thyroiditis, tuberculous thy- 
roiditis and malignancy. It was decided 
to treat the patient along general conserva- 


Fig. 14.—Prosthetic obturator and plumper used to correct defects following treatment for 


cancer. 


eral years. The basal metabolic rate was 
+24. The general physical, roentgen-ray 
and laboratory examinations were essen- 
tially negative. The dental examination 


tive lines with rather radical dental ther- 
apy. Four teeth were removed and the 
pyorrhea pockets were laid open so that 
the inflammatory growths contained therein 
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could be definitely removed. The fever be- 
gan to subside immediately. The thyroid 
decreased in size and the tenderness 
abated. The patient left the hospital thir- 
teen days after admission, with normal 
temperature and having gained 9 pounds in 
weight. The basal metabolic rate at the 
time of discharge was plus seven. At the 
present time, two and one-half years after 
the original examination, she is perfectly 
well. 


CANCER 


Cancer has been a constant subject of 
study in all ages and in all nations, but 
the mystery of its origin is as yet un- 
solved and resistance to its progress has 
not yet been successful. Until the cause 


Fig. 15.—Cancer. 


of cancer is discovered, its treatment 
must be empiric and unsatisfactory. 
Among the numerous theories of the eti- 
ology of cancer, two stand out most 
prominently. The first is the germ the- 
ory, which attributes the disease to in- 
fection with some hitherto undiscovered 
bacterium, parasite or virus. The second 
is the cellular theory, which is based on 
the supposition that, during the develop- 
ment of the fetus, more cells are produced 
than are utilized and these left over cells 
remain dormant until they are aroused 
from their slumber in later life by some 
irritation or stimulus. As they are em- 
bryonal cells, they do not follow the or- 
derly process of development of mature 
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cells. They are “the lesser breed with- 
out the law,” potential murderers, and 
their propagation results in the produc- 
tion of a malignant tumor. The cellular 
theory is strengthened by the fact that 
when cancer of the breast metastasizes 
to the liver, the new growth is formed of 
breast and not of liver cells. 

Despite the enormous amount of time 
and money that has been spent on the 
study of cancer, we know little more 
about the disease than we did forty years 
ago. The man who solves the problem 
will rank in history with the chemist 
Pasteur, the surgeon Lister, the physicist 
R6ntgen and the dentist Morton. 

Clinical observation of cases of cancer 
apparently establishes the following 
facts: The growth begins because of 
some local irritation such as from the 
sharp edge of a tooth or the hot stem of 
a pipe. The disease is at first local and 
becomes regional and general later by 
metastases or extension through the 
lymphatics. It is not contagious because 
it cannot be reproduced in man by inocu- 
lation or implantation, and no case is on 
record wherein a surgeon or dentist has 
contracted the disease from contact with 
a cancer patient. Different patients have 
different degrees of resistance. In one 
patient, the growth may extend rapidly 
and in another an apparently similar 
growth may remain quiescent for years. 
The word “resistance” as applied to dis- 
ease has a very definite meaning; yet it 
defines the most indefinite and unknown 
of all bodily activities. In no disease is 
this more striking than in cancer. 

The accepted treatment of cancer is 
the early and complete removal of the 
growth with the knife or cautery or by 
irradiation. The prognosis depends more 
on the time of the diagnosis than it does 
on the skill of the surgeon. As cancer is 
at first a strictly local disease, theoreti- 
cally there is always a time that it can be 
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cured. Unfortunately, cancer in the early 
stages causes no pain, and the patient does 
not consult a surgeon until it has made 
considerable progress. It is therefore nec- 
essary to remove not only the original 
focus, but the adjacent lymph nodes as 
well. 

The beneficial or curative effect of ir- 
radiation by the roentgen rays or radium 
is due to the fact that cancer cells have 
less resistance than normal cells and 
therefore a skilful radiologist can give a 
patient a treatment that will kill the 
cancer cells and not harm the normal 
cells. 

The cancer that most interests the den- 
tist is located in or on the mouth or on 
the lips, gums, palate, cheek or tongue. 
Owing to the nature of his work, he has 
the opportunity to recognize these con- 
ditions in their incipiency as well as in 
their developed form. He can prevent 
cancer by the proper treatment of pre- 
cancerous lesions of the lip and the cor- 
rection of rough edges of the teeth. He 
can often save the life of a patient by the 
diagnosis of early cancer and by either 
personally applying the proper procedure 


or referring the patient to a more experi- 
enced oral surgeon. 


CONCLUSION 


In the recent report of the curriculum 
committee of the American Association 
of Dental Schools, there is a chapter deal- 
ing with the need for medical instruction 
of dental students. It would mean a 
wider knowledge of general pathology 
and disease for young men with the dental 
degree. The next practical step should 
be the preparation by an authoritative 
dental group of a comprehensive refer- 
ence book on clinical medicine for den- 
tists. 

The only books available today are 
written either for physicians, and are 
long, technical and deficient in the den- 
tal phases of practice, or for nurses and 
are therefore short and _ elementary. 
Something between these two will 
enable us, the dental graduates, to 
broaden our understanding of the factors 
in medicodental practice and thereby 
hasten our contributions toward a ra- 
tional fulfilment of the promises of den- 
tistry in systemic disease. 


BLEEDING FROM THE ORAL TISSUES: CAUSES 
AND DIFFERENTIATION* 


By CARROLL L. BIRCH, M.D., Chicago, Ill. 


HERE are many general medical 
conditions which present mouth 
lesions as initial symptoms. The 
average layman seeks the advice of the 
dentist for all difficulties arising within 


*Read before the Section on Medical Rela- 
tions at the Seventy-First Annual Midwinter 
Clinic of the Chicago Dental Society, Feb. 20, 
1935. 
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the buccal cavity. The dentist, therefore, 
has a grave responsibility. These symp- 
toms vary from the simple aphthous ul- 
cer to gangrenous stomatitis, including a 
large number of diseases and conditions 
with almost as many causes. 

Stomatitis may be caused directly by 
trauma, mechanical irritation, the inges- 
tion of acids or alkalis or excessive heat 
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or cold. It may also be caused by absorp- 
tion of mercury, the iodides, the brom- 
mides, lead, etc. In the majority of cases, 
it is microbial in origin. It may exist as 
an independent infection caused by B. 
staphylococcus, streptococcus, pneumo- 
coccus, diphtheriae, tuberculosis or fusi- 
formis (with Borrelia vincentii), the 
gonococcus or Spirochaeta pallida, or as 
an accompaniment of a general infection 
such as scarlatina, measles, typhoid or 
syphilis. Another cause is vitamin defi- 
ciency, such as scurvy. Animal parasites, 
Endamoeba gingivalis and Trichomonas 
buccalis are relatively uncommon causes. 
Fungus such as Ojidium albicans of 
thrush or the ray-fungus of actino- 
mycosis occur but rarely as etiologic 
factors. 

Gangrenous_ stomatitis occasionally 
appears in debilitated children during the 
course of measles or whoopingcough, and 
in older persons as well, in acute leuke- 
mia, agranulocytic angina, etc. 

The dentist also sees patients with en- 
largement of the glands in the neck, 
which might have arisen from an ab- 
scessed tooth. On the other hand, the 
cause could be tuberculosis, leukemia, 
Hodgkin’s disease (infectious granu- 
loma), carcinoma, branchial cyst, paro- 
titis, etc. 

Then there are a large group of pa- 
tients who visit the dentist because of 
swollen, red, bleeding gums. The pa- 
tient, of course, believes that he is one of 
the famous “four out of five’ who have 
pyorrhea. In many instances, he is right; 
but, in some instances, he is wrong. 
Bleeding of the gums is a symptom in a 
long list of diseases, some of which have 
been mentioned above; others include 
hemophilia, purpura hemorrhagica, the 
acute leukemias, agranulocytic angina, 
polycythemia and scurvy. In all of these 
diseases, there is an increased tendency to 
hemorrhage, and surgical interference is 
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extremely dangerous. The differentiation 
of these diseases from pyorrhea is not al- 
ways an easy one. In many instances, it 
requires a careful history, a complete 
physical examination and a painstaking 
study of the blood. 

Scurvy, which is usually thought of as 
the ancient disease of sailors, is not un- 
common today. This disease assumed 
prominence in the latter part of the fif- 
teenth century when a water route to the 
East Indies was being sought. At this 
time, sailing vessels took months or even 
years for a single voyage. The diet of 
the sailors was practically limited to 
hardtack and salt pork. In 1495, Vasco 
da Gama first found a passage to the 
East Indies by way of the Cape of Good 
Hope. During this voyage, 100 of his 
160 men died of scurvy. In 1535, James 
Cartier wrote as follows concerning the 
mouth symptoms of scurvy: “Their 
mouths became stinking, their gums so 
rotten that all the flesh came away, even 
to the roots of their teeth, which last did 
also almost fall out.” 

Scurvy also took a heavy toll in every 
ancient war, in almshouses, in prisons and 
in asylums. In the Civil War, there 
were 30,714 cases recorded among the 
white troops alone. This disease not only 
affected the ancients, but also exists to- 
day, all too often unrecognized. Since 
the depression, it has become more com- 
mon. 

Scurvy is a deficiency disease caused 
by the lack of vitamin C, an essential 
factor in diet. This vitamin is present in 
large quantities in lemons and oranges 
and in lesser amounts in limes, grape- 
fruit, other fresh fruits and fresh un- 
cooked vegetables. Drying and prolonged 
cooking destroy its action, although it is 
retained in canned tomatoes. Vitamin 
C has recently been produced in concen- 
trated form under the name of ascorbic 
acid. 


752 The Journal of the American Dental Association 


There are three outstanding symptoms 
of scurvy: 1. The gums become spongy 
and swollen and bleed frequently, looking 
like a piece of red plush. 2. Petechial 
hemorrhages are usually widespread. On 
the lower extremities, these hemorrhages 
frequently occur within the hair follicles. 
There may also be bleeding from the 
stomach, intestine, kidneys and nose, into 
the sclerae, etc. 3. Subperiosteal hem- 
orrhages are quite characteristic, as are 
also hemorrhages deep into the muscles. 
The patient becomes very weak and 
anemic. 

What part mild scurvy may play in 
cases of obstinate pyorrhea is a matter for 
conjecture. The persons in modern life 
who are most liable to develop scurvy are 
infants fed solely on condensed milk and 
the poor who live chiefly on dried beans, 
bread, potatoes and well cooked meats. 
Persons, such as farmers, living in iso- 
lated districts, may develop scurvy in the 
spring after living all winter on root 
crops and salt meat. Another group that 
is prone to this disease are the young 
women who diet too strenuously to pre- 
serve their waistlines. The Sippy diet 
used in the treatment of peptic ulcer, 
may, if continued too long, lead to 
scurvy. 

When the diagnosis of scurvy is estab- 
lished, no surgical measures should be 
carried out in the mouth until the patient 
is entirely cured, for two reasons: the 
danger of hemorrhage, and the advisabil- 
ity of waiting to see whether the condi- 
tion will disappear on dietary treatment 
alone. 

Polycythemia vera is a rare disease. 
The face is cyanotic, especially the lips. 
The tongue and gums are a bluish 
purple. The eyes are frequently blood- 
shot. The spleen is enlarged. Hemor- 
rhages are frequent, especially from the 
nose and gums. The diagnosis is con- 
firmed by an examination of the blood. 


The hemoglobin is increased to from 150 
to 200 per cent. The red blood cells are 
increased to from 8,000,000 to 12,000,- 
000. The white cells are increased, espe- 
cially the polymorphonuclear leukocytes, 
to from 15,000 to 20,000. The number 
of blood platelets, blood volume and 
viscosity of the blood are increased. The 
coagulation time is short. 

Although dental surgical measures are 
not advisable in these cases, and excessive 
hemorrhages would undoubtedly occur, 
it would probably not be fatal and might 
even be beneficial. A more easily con- 
trolled blood loss, such as from venesec- 
tion, would be more advisable. 

Agranulocytic angina is a rare disease 
which is seemingly becoming more com- 
mon. It was first described by Schultz 
in 1922. The presenting symptom is us- 
ually ulceration of the mouth, chiefly in 
the tonsillar region. A few cases have 
been described in which the initial com- 
plaint was rectal pain. Here the diagnosis 
is made by examination of the blood. The 
white cells are greatly decreased in num- 
ber, almost entirely at the expense of the 
granulocytes. The polymorphonuclear 
neutrophils and eosinophils practically 
disappear from the circulating blood. 
This disease is frequently fatal. Except 
in the rare instances in which a tooth in- 
fection might be considered as a possible 
causative factor, dental interference is 
contraindicated. 

All of the acute leukemias show a de- 
cided tendency to hemorrhage, especially 
from the gums. Patients appear to be 
quite ill, and chills and fever are com- 
mon. Anemia develops rapidly and is 
often extreme. The spleen is usually en- 
larged. There may be a generalized 
lymphadenopathy. The diagnosis is fre- 
quently made by an examination of the 
blood, which usually, but not necessarily, 
shows an increase in the white cells to 


from 20,000 to 50,000 or higher. A 
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study of these cells will reveal young 
forms. The blood platelet count is re- 
duced. The bleeding time is usually pro- 
longed. Sometimes, it is necessary to re- 
sort to lymph gland biopsy, bone mar- 
row or splenic puncture in order to estab- 
lish a diagnosis. The disease is always 
fatal. Tooth extraction during the course 
of the disease is frequently followed by 
a fatal hemorrhage. 

The term purpura, meaning purple 
fish, is derived from the Greek. It was 
in the sixteenth century applied to all 
purple eruptions, spotted fever, plague, 
typhus, cerebrospinal fever, hemorrhagic 
measles, hemorrhagic smallpox, scurvy, 
etc. 

Purpura is usually considered under 
two main heads, symptomatic and essen- 
tial The symptomatic purpuras are 
many. Petechial hemorrhages occur in 
many of the blood diseases (acute leuke- 
mia, agranulocytosis, pernicious anemia, 
aplastic anemia, hemolytic jaundice, 
Gaucher’s disease, etc.), certain infec- 
tions (endocarditis, typhoid, hemorrhagic 
scarlet fever), intoxications (benzene, 
arsphenamine), anaphylactoid reactions 
(Schénlein and Henoch’s purpuras), avi- 
taminosis (scurvy), intoxications (iodide, 
mercury, snake poisoning), degenerative 
processes (senile and cachectic states), 
mechanical (epileptic convulsions, whoop- 
ingcough, dropsy), and also in certain 
endocrine and nervous disorders. 

Essential purpura is commonly called 
purpura hemorrhagica, a term first ap- 
plied by Willan in 1801. Paul Gottlieb 
Werlhof’s capable dissertation on this 
disease appeared in the same year. The 
condition is frequently known as Werl- 
hof’s disease. 

This disease is characterized clinically 
by a wide distribution of petechial hem- 
orrhages under the skin, in the mucous 
membranes and into the conjunctivae. 
The most outstanding symptom is bleed- 
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ing. The most common sites are the nose 
and gums, although they may arise from 
any part of the body, stomach, intestines, 
kidneys, lungs, peritoneum, pleura, etc. 
The spleen is frequently enlarged. The 
diagnosis depends largely on the exam- 
ination of the blood. An anemia of sec- 
ondary type is usually present. The blood 
platelet count is greatly reduced from 
5,000 to 50,000 (normal, from 300,000 
to 500,000), the bleeding time is pro- 
longed, the coagulation time is normal 
and the clot is nonretractile. 

Dental surgical procedures are contra- 
indicated in purpura hemorrhagica. If 
operation is considered an essential fac- 
tor in the treatment of the disease, a 
severe hemorrhage should be anticipated 
and preparations made for blood trans- 
fusion if necessary. 

Hemophilia, or bleeder’s disease, is 
very old. It was quite definitely de- 
scribed in the Talmud, 2 A.D. The 
earliest medical reference to it was 
made by a Dr. Otto, of Philadelphia, 
in 1803. 

The outstanding characteristics of this 
disease are: 

1. Excessive hemorrhage, which may 
be spontaneous or may follow slight in- 
jury. There are many instances of fatal 
hemorrhages from tooth extraction or 
from a cut on the lip or finger. Spon- 
taneous hemorrhage may occur from any 
part of the body, nose, mouth, stomach, 
intestine, lung, peritoneum, pleura, skin, 
muscle, bone, brain, eye, etc. The most 
characteristic location for hemorrhage is 
into the joints, which produces a condi- 
tion closely resembling arthritis. 

2. The disease occurs only in males. 

3. It is nearly always hereditary. It 
is transmitted as a sex-linked character. 
Although it is manifest only in males, it 
is transmitted through the unaffected 
female. It is never passed from father 
to son. It is passed from a hemophiliac 


| 


754 The Journal of the American Dental Association 


through his daughters to 50 per cent of 
their sons. The ability to transmit hemo- 
philia may pass from mother to daughter 
to grandson. 

4. The blood findings are character- 
istic. Cytologically, there is no known 
disease. The blood platelets are normal 
in number. The outstanding blood find- 
ing is the great prolongation of the coagu- 
lation time. In the average case, the 
blood requires from two to five hours to 
clot (Howell’s method). Normal blood 
by this method clots in from five to ten 
minutes. In severe cases, a coagulation 
time of from twelve to twenty-two hours 
is not uncommon. The clot when formed 
is retractile. The bleeding time is usually 
normal. During severe bleeding phases, 
it may be prolonged. 

Of the ninety-eight cases of hemophilia 
that we have studied, ninety-four gave a 
history of mouth bleeding, especially 
from teeth. Of the four who gave no 
history of buccal bleeding, one was in a 
boy, aged 6 months when he died of 
pneumonia. He had no teeth. One was 
in a 2 year old child, another in a 3 year 
old, neither of whom have sustained any 
mouth injury and were not old enough 
to have lost the deciduous teeth. The 
fourth patient was 8 years old and has a 
severe hemophilia. For some unknown 
reason, he did not give a history of buccal 
hemorrhage. Most of our patients give a 
history of many and prolonged hem- 
orrhages at the eruption and especially 
at the loss of the deciduous teeth. One 
of these patients remained in bed the 
greater part of four years because of al- 


most constant hemorrhage during this 
period. 

There are dozens of recorded cases of 
fatal hemorrhage following tooth extrac- 
tion and undoubtedly hundreds unre- 
corded. Tooth extraction probably ranks 
second only to circumcision as a cause of 
fatal hemorrhage in hemophilia. The 
first remembered hemorrhage occurred 
from the mouth in 20 per cent of these 
patients. 

A hemophiliac is a pathetic sight after 
the extraction of a tooth. The mouth is 
filled with blood clots; the tongue is fre- 
quently swollen by hemorrhage so that 
it protrudes from the mouth and becomes 
dry and black; the entire head becomes 
swollen and discolored; the eyes are 
swollen shut because of hemorrhage into 
the lids, and the discoloration and swell- 
ing extend down into the neck with a 
bag of blood under the chin. Great 
quantities of blood and saliva drool from 
the mouth. Part of the blood is swal- 
lowed and then vomited. The hem- 
orrhage in the neck causes such pressure 
that swallowing becomes impossible and 
breathing difficult. Local interference, 
such as curetting or packing, serves only 
to increase the hemorrhage. The odor is 
most offensive. The temperature may be 
as high as 104 F. Tooth extraction in 
severe hemophilia should be avoided at 
all cost. 

Dentists would be well rewarded by 
having at least a careful blood examina- 
tion in all cases in which there is a his- 
tory of bleeding or any hemorrhagic con- 
dition of the buccal cavity. 
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THE TREATMENT OF ACCIDENTS TO ANTERIOR 
TEETH OF YOUNG PATIENTS* 


By WALTER C. McBRIDE, D.D.S., F.A.C.D., Detroit, Mich. 


DISCOLORED DECIDUOUS TEETH 


N a children’s practice, one observes a 

great number of cases of darkened or 

discolored deciduous anterior teeth 
which evidently are the result of some 
injury common to babies learning to 
walk, and are ascribable to the play ac- 
tivities of older children. The color 
change varies from a yellowish cast to 
light and darker shades of brown and to 
light shades of blue, turning to deeper 
shades of blue if devitalization has been 
effected. Parental concern over the color 
of these teeth will at times entail dental 
consultation, but, in the vast majority of 
instances, these teeth are observed by the 
dentist when the patient comes in for 
other dental care. 

The interesting aspect of these dis- 
‘colored teeth is that the condition will 
very frequently improve of its own ac- 
cord, similarly to the healing of any bod- 
ily injury in the nature of a cut or bruise, 
without any remedial assistance. In 
others, though by far the minority, de- 
vitalization will occur, followed by in- 
fection and fistulous eruption. 

Delabarre, in commenting on these 
conditions, says: 

The violence of the blow often results in 
an immediate severance of the blood ves- 
sels and nerves entering the root end fol- 


*Read before the Section on Preventive Den- 
tistry, Children’s Dentistry and Mouth Hy- 
giene at the Seventy-First Annual Midwinter 
Clinic of the Chicago Dental Society, Feb. 17, 
1935, 
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lowed by the death of the pulp, and later on 
by discoloration, many times without any 
of the common symptoms indicating the 
usual abscess formation. The discoloration 
is sufficient evidence in itself upon which 
to base a diagnosis of devitalization, even 
if a negative roentgenogram seems to con- 
tradict it.... As to treatment, I always 
lean to extraction as the only positive means 
of controlling the infection, because of the 
primary necessity of doing so, coupled with 
the uncertainty of its elimination by root 
canal therapy. An added reason for extrac- 
tion is the interference with the natural 
process of root resorption which, in turn, 
may interfere with the proper eruption of 
the permanent successor. The argument 
for extraction of nonvital teeth is strongest 
when applied to the incisor region because 
there is taking place a natural lateral 
growth which is not dependent upon the 
presence of the deciduous incisors. 


Bunting, on being interrogated regard- 
ing these teeth, mentions his inexperience 
in children’s dentistry, and goes on to 
say: 

Theoretically it might be possible that if 
a blow occurred on the tooth, a hemorrhage 
in the enlarged deciduous pulp might fol- 
low and there might be extravasation of 
blood elements out into the dentinal tubuli. 
Later, these might undergo disintegration 
changes with the formation of hematoidin 
and hemosiderin, decomposition products of 
hemoglobin, which would give color to the 
dentin. This is a possibility and probably 
is the answer to your question, but I have 
no actual information to that effect. 

Kronfeld goes a bit farther in his ex- 
planation of the pathologic process, but 
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makes no recommendations as to treat- 
ment. He says: 


A discoloration of a tooth following a 
blow or other traumatic injury indicates 
that some hemorrhages have taken place in 
the pulp tissue and that some of the blood 
pigment has diffused into the dentinal 
tubules. As a result, the dentin becomes 
yellowish, reddish, or a similar color, and, 
because of the transparency of the enamel, 
the tooth appears discolored. Following 
this hemorrhage, two things are possible: 
The pulp may die and become decomposed ; 
then the discoloration usually gets pro- 
gressively worse because of the penetration 
of the dentin by putrid material. Or the 
pulp may survive the trauma and may re- 
cover; then the hemorrhage in the pulp 
is gradually absorbed; and with it some or 
most of the blood pigment that has entered 
the dentin may disappear. The whole proc- 
ess is then analogous to what happens in 
the skin following a bruise (“black or blue 
spot”): First there is a subcutaneous 
hematoma. This is gradually absorbed, 
during which time it becomes lighter and 
lighter in appearance through the overly- 
ing skin, until, after a period of weeks or 
months, normalcy is restored. 

Again, to follow my own clinical ob- 
servations, and to follow the conclusions 
of Dr. Kronfeld, many of these teeth sur- 
vive the injury, and health and normal 
color are restored. If devitalization is 
affected, it has been my observation that, 
if the patient comes in at the time of the 
initial fistulous eruption or swelling, be- 
fore the destruction of tissue is too great, 
a large percentage of these teeth can be 
maintained by treatment. By treatment, 
I refer not to a long series of appoint- 
ments, but to one or two medications, 
following the initial appointment when 
drainage is established. It is very evident 
to one who treats children that decidu- 
ous teeth, with large pulp chambers and 
straight canals providing accessibility to 
the apical portion, either respond imme- 
diately or do not respond at all. 


The remedial care of such teeth 
amounts to a treatment of beechwood 
creosote, followed from four to six days 
later by canal instrumentation and a sec- 
ond and similar treatment, and, a week 
later, a root canal filling of sufficient 
rapidity of setting and hardness to seal 
the more or less large apical opening. 
Pulp sealer mixed with a solution 
of glycerine and iodine (1 ounce of glyc- 
erine and 12 grains of iodine) answers 
such a purpose advantageously. 

The distressing factor in the treatment 
and filling of these teeth is that such 
treatment not only does not eradicate the 
discoloration, but, in some instances, in- 
creases it. 

Clinically, in these cases, I make a 
roentgen-ray examination to ascertain 
the condition of the root end and the sur- 
rounding tissues. If the attachment and 
bone tissue appear normal, the tooth is 
left as it is, the parent being instructed 
as to the reason for discoloration, the 
present condition of the tooth and what 
may be expected of it in the future. On 
the other hand, if devitalization has been 
effected, the tooth is either opened for 
drainage and future treatment or ex- 
tracted, according to the degree of infec- 
tion or tissue necrosis. Another factor 
of importance in deciding whether to 
treat or extract an infected tooth is, of 
course, the age of the child and the con- 
sequent possibility of shifting of the ad- 
jacent teeth. 


FRACTURES AND LOOSENING OF DECIDUOUS 
TEETH 


More violent casualties than those 
causing discoloration of the teeth involve 
fractures of teeth, fracture of the process 
and forcing the teeth rootward into the 
process. 

Diagonal fractures of the crown in- 
volving only a small angle are most com- 
monly seen. The supporting structure of 
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the deciduous teeth is so pliant that blows 
or impacts involving the body of the 
crown of a tooth result more often in 
injury or fracture of the process than 
fracture of the tooth. If there is no 
pulpal involvement, the rough enamel 
margin can be disked smooth and the 
tooth left so. If the pulp is involved, 
pulp removal under a general anesthetic, 
with future filling of the canal, can be 
quite satisfactorily done. If the accident 
occurs after resorption, extraction is in- 
dicated. The occasional longitudinal 
fracture, extending directly from crown 
to midsection or crown to root-end, re- 
quires extraction as well. 

It has been my observation that, con- 
trary to general opinion, teeth so treated 
exfoliate earlier than normal teeth and 
therefore do not interrupt or delay the 
eruption of the permanent successor. 

Instead of fracturing the tooth, some 
impacts, as mentioned above, will frac- 
ture the environmental process so that, on 
examination, a portion of the process will 
be mobile, though held in proximity by 
the oral membrane and underlying tissue. 
If the patient is seen directly after the 
accident, the buccal or lingual plate, as 
the case may be, can very frequently be 
forced back into position en masse, and, 
unless completely detached, will unite 
and secure the tooth or teeth. 

In the same fashion, teeth forced into 
a lingual or buccal position, only bruising 
or crushing of the process resulting, can 
be directed back into quite normal place- 
ment by digital application. At times, 
securing the teeth with an appliance may 
be necessary. It is true that such appli- 
ances cannot be very neatly made because 
of the mobility of the teeth and soreness 
of the supporting tissues, but the period 
of retention is not sufficiently long to 
work any great hardship. 

If the tooth or teeth are forced root- 
ward into the process (as is common to 
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children of 1 to 3 years of age), the 
treatment, temporarily at least, seems to 
be a matter of watchful waiting. I have 
had three such instances, in each of which 
the parent informed me that the teeth 
had been knocked out and lost. The 
roentgen rays revealed the teeth present 
but obscured from view partly by the in- 
flammation of the tissues and partly by 
the thrust into the process. In these in- 
stances, the tooth or teeth will exfoliate 
in part as the healing process ensues. 
Much of the apparent exfoliation is 
brought about by the recession of the gum 
tissue in healing. Endeavoring to bring 
such teeth into alinement incisally would, 
because of the funnel-shaped, enlarged 
and newly formed sockets, involve their 
loss. 

The possibility of pulpal death is al- 
ways a timely consideration in such cases 
and this information should be imparted 
to the parent. It has been my experience 
that six or eight weeks is required for 
devitalization of a tooth and infectious 
involvement. 


LOST DECIDUOUS TEETH 


In the event deciduous anterior teeth 
are lost, the possibility of shifting of the 
adjacent teeth, as well as the matter of 
esthetics and phonetics, becomes a perti- 
nent consideration. 

Orthodontic opinion seems to be that 
in a large number of cases of extraction 
of the anterior teeth, there would be a 
larger number of cases wherein there 
would be no shifting than wherein shift- 
ing was evident. That does not modify 
the fact that the possibility of shifting is 
much greater at the age of 2 or 3 years 
than at 5 or 6. Observation over a period 
of from six months to a year will con- 
vince one of the need or lack of need for 
spacing appliances. 

If spacing is indicated, simple band 
and loop spacers or onlays with retaining 
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wires seem most adaptable to the first 
dentition. In either instance, the fact 
must be observed that it is very difficult 
to apply spacing appliances on children 
under 24 years. 

When appearance and phonetics are 
factors of most concern, perhaps the most 
adaptable substitution for the loss of the 
two upper central incisors is the Willet 
anterior bridge, a bridge which uses for 
its abutment the lateral and cuspid on 
either side and which is separated be- 
tween the central incisors. Thus, it re- 
sembles more or less two separate bridges. 
It is exceedingly difficult to use a partial 
upper denture with very young children 
because of the closeness of the bite in this 
region, which, in itself, precludes the use 
of vulcanite, and because of the difficulty 
of retention with newly erupted decidu- 
ous molars. 


FRACTURED AND LOST PERMANENT 
ANTERIOR TEETH 


In considering fractured and lost per- 
manent anterior teeth, one must visualize 
four distinct pictures or conditions: 

1. Those teeth presenting diagonal 
fractures without pulpal involvement, but 
with the pulp sufficiently close that it 
shows pink through the dentin. In many 
instances, the pulp will not be evident, 
yet the fracture will be sufficiently close 
that protection will be indicated. 

2. Those with lateral fracture with 
pulpal involvement. 

3. Devitalized teeth. 

4. Lost teeth. 

A very obvious factor in these accidents 
is that they most frequently occur to 
newly erupted teeth about the seventh 
to ninth year, at which time the apical 
end of the tooth is still open and incom- 
plete. Consequently, routine root canal 
procedure cannot be instituted and other 
measures must be employed if the pulp 
tissue is very greatly affected. For all 
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future considerations in this paper, you 
will please have in mind that the patient 
under consideration in every instance is 
a child of from 7 to 9 years. 

To replace a lost tooth, or to treat 
and restore a fractured anterior tooth 
after adolescence, is a comparatively sim- 
ple procedure, requiring but a few days 
to renew the patient’s masticating and 
speech functions and general appearance. 
But to do the same for a child during the 
developmental period—during the years 
of tooth exfoliation and general alining 
of the teeth—is an entirely different prob- 
lem. 

Take, for example, the case of a lateral 
fracture involving the pulp. In a mature 
person, under infiltration or block an- 
esthesia, the pulp could be removed, the 
canal filled and the preparation made for 
a jacket crown in a single appointment 
or at least two appointments, and the 
jacket placed at another appointment. 
From two to five days would be the 
greatest length of functional and esthetic 
inconvenience to the patient. If it were 
a case of extraction, a bridge attachment 
could be made on the adjacent teeth at 
once and a bridge be placed in a similar 
length of time. 

With young patients, there is the mat- 
ter of tooth alinement. Many of these 
newly erupted permanent teeth are 
crowded, overlapping and protruding, 
and restorations can be made only with 
great difficulty. In a child of from 7 to 
9 years, the apical third of the central 
incisor is not formed (the lateral is not 
completed until two years later) and sat- 
isfactory or permanent root canal work 
cannot be accomplished. If extraction is 
indicated, the problem of using the lateral 
incisors for bridge abutments is question- 
able. Then too, these accidents frequently 
occur when the neighboring teeth have 
not yet erupted or are only partially 
erupted and therefore cannot be con- 
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sidered in any fashion other than in that 
light in which, by virtue of their absence 
or only partial eruption, any restoration 
one may make will stand out like a sore 
thumb. 

If the fracture does not involve the 
pulp, and a porcelain inlay or jacket is 
desired, one is again handicapped by the 
inability to sufficiently cut the tooth with- 
out the possibility of pulpal irritation and 
death. In general, these are the formative 
years, and any restoration or appliance 
must be constructed in such fashion that 
nature’s plan of growth and development 
will not be altered or inconvenienced. 

Therefore, whatever one does or at- 
tempts to do must be cataloged under 
temporary work, and the parent informed 
that this must suffice until the patient is 
from 15 to 18 years of age. And, with 
pride-acquiring boys of 12 years, with 
vain girls of the same age and with proud 
and socially inclined parents, this is a 
task. 

I make it a practice to voice my own 
attitude in advance of the parent’s, say- 
ing, along with other explanations, ““This 
temporary restoration will not please you 
—it doesn’t please me—but, all things 
considered—the age, tooth development, 
eruption and the maintenance of vitality 
—this is the most adaptable substitution. 
If you can be a little tolerant until the 
boy is through these formative years, I 
can restore the tooth to nearly normal 
appearance, to your satisfaction and 
mine.” 

There are several common varieties of 
anterior fractures including (a) lateral, 
(4) central lobe, (c) longitudinal, ter- 
minating in the canal or well below the 
gum margin, (d) multiple lateral, (e) 
double angle, (f) diagonal, involving the 
pulps and, finally, (g) the classic, as I 
see it, the one most generally prevalent 
with a large diagonal fracture on one 
tooth either involving the pulpal horn or 
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dangerously close to it, and a small por- 
tion of the mesio-incisal tip on the other. 

The first consideration in the treat- 
ment of any of these conditions is a roent- 
gen-ray examination, primarily to ascer- 
tain the possibility of root fracture; sec- 
ondly, to learn the proximity of the horn 
of the pulp to the line of fracture, and, 
thirdly, to observe the apical develop- 
ment. If the fracture is slight and there 
is sufficient protection to the pulp, merely 
disking the rough edges and reducing 
the sharp angles will suffice. Along with 
the general comment regarding any type 
of fracture should be added the admoni- 
tion that any blow may so injure the 
tooth or break the pulpal filaments at the 
apical opening that it eventually becomes 
pulpless and infected. The roentgeno- 
gram will show no evidence of such con- 
dition now. If this is true, temporary 
pulpal protection or lack of it will have 
little or no bearing on the end-result. 
Evidence of such devitalization and in- 
fection will occur in the form of pain 
and inflammation about the tooth and in 
a period of from six to eight weeks. If 
the pulp area shows pink through the 
dentin or the line of fracture is sufficiently 
close that pulpal protection is indicated, 
I cover the tooth with a celluloid form 
filled with a paste of zinc oxide and eu- 
genol and dismiss the patient. Usually, 
these children come in without appoint- 
ments, when one is occupied with other 
patients, and this procedure provides a 
simple and satisfactory emergency service. 
An appointment is made after the inflam- 
mation has subsided and when time is 
available to construct a restoration. 

I have heard many operators mention 
their difficulty in using a crown, saying 
that if there was too much of the filling 
material and cementing medium, the form 
would break, and, if too little, air spaces 
appeared in the filling. This can be 
remedied by heating an explorer and 
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thrusting it, when hot, through the cel- 
luloid form at the proper angles, thus 
making two openings on the incisal edge. 
Care must be exercised not to make the 
opening while the explorer is red hot 
because of the inflammability of the 
crowns. These openings will permit the 
air and excess filling material to escape 
as the crown is being forced to place. 

In general, I have been making two 
types of temporary restorations, one of 
which involves fitting an orthodontic 
band securely to the tooth in such fashion 
that it covers about one-half the fractured 
portion. It is cemented to place with 
cement or “kryptex.” After the pulpal 
area is sterilized with an essential oil 
derivative, such as eugenol, and is cov- 
ered with a pulp capping material, either 
kryptex or synthetic porcelain is added 
to build out the proximo-incisal edge. 
Completed, this restoration resembles a 
tooth supporting a band for orthodontic 
appliances and is, therefore, well within 
the current fashions for young persons. 

The other restoration common to my 
practice involves use of a slipper crown 
or onlay. The only preparation is disking 
away the contact points of the tooth, pro- 
viding retention by bringing the metal 
slightly over on the buccal angle of the 
tooth. In taking the impression, I use a 
crown filled with synthetic porcelain and 
place it on the tooth, thus replacing the 
fractured portion, and trim to conformity 
with the tooth surface, leaving the proxi- 
mal aspect with sufficient clearance for 
30-gage wax. The impression is taken 
with compound and a copper band and 
an alloy model is made. The porcelain 
angle will adhere to the impression as it 
is removed from the tooth, but it can be 
easily withdrawn with an explorer or 
very carefully removed with an inverted 
cone bur. 

Pink 30-gage wax.carried well down 
to or under the gingival margin, just 


slightly over the incisal edge and slightly 
over on the buccal surface in the proxi- 
mal region, and then cast in hard gold, 
constitutes the material used. The crown 
is set with light ceramic cement and the 
angle filled with synthetic porcelain. 

The disadvantage of such porcelain 
windows is the difficulty in selecting the 
proper shade and the darkening of the 
filling material after insertion. The gold 
backing gives a certain color refraction 
to the filling material that it is difficult 
to judge. Cutting a window in the 
lingual surface of the onlay will aid in 
the color refraction of the silicate. Some- 
one has suggested that painting the inside 
of the crown before inserting the porce- 
lain might reduce this color effect, but 
thus far, because of the setting time of 
even fast setting paints, I have not at- 
tempted it. 

This same restoration may be used to 
replace the whole incisal edge of a tooth 
as well. 

To refer again to the second dentition: 
One sees a great many fractures involving 
the pulp in which the latter is protruding 
from the chamber when the patient comes 
in. Again, as previously, roentgen-ray 
examination is made to determine the 
possibility of root fracture, as well as 
the progress of apical development. 

If the patient comes in immediately 
after the accident; i. e., within twenty- 
four hours, a pulpotomy is indicated. If 
more time has elapsed, there is a possibil- 
ity of the tissue’s being infected, and ex- 
traction is in order. 

Pulpotomy refers to a partial removal 
of the pulp tissue. It is done with the 
thought that the remaining portion of 
the pulp will continue to live and com- 
plete the apical formation of the tooth. 
In this procedure, under a general anes- 
thetic, or with conduction anesthesia, the 
pulp chamber is opened and made acces- 
sible with large cross-cut burs. Next, the 
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bulbous portion of the pulp is removed 
with a large round or surgical bur. The 
size of the surgical or round bur can be 
determined with the aid of the roentgen 
rays, one being selected to fit the canal 
where convergence of the walls begins, 
which is just beyond the bulbous portion, 
or about 2 mm. rootward from the line 
of the gum margin. 

The hemorrhage is controlled with 
hydrogen peroxide and phenol, and all 
portions of the clot should be carefully 
removed. The stump is cauterized with 
a hot plugger and again washed with 
hydrogen peroxide. A thin mix of a paste 
made from “sealer” powder and a glyc- 
ero-iodine solution is flowed into the 
chamber, over the denuded vital pulp 
stump, and it is sealed with cement with- 
out pressure. 

The tooth may be left so for a few 
months’ rest period, or the incisal portion 
may be built up with porcelain at once, 
using a form, provided sufficient bulk and 
retention can be gained in the crown 
portion of the tooth and the whole fore- 
shortened to relieve the masticatory stress. 
Or the tooth may be immediately restored 
with an onlay and silicate window, to 
be replaced, like the former restora- 
tion, at from 14 to 18 years, with a jacket 
crown. 

On the other hand, if the child is a 
little older—say, 84 to 94 years—and the 
apical end of the root is formed to the 
extent that the diameter of the opening 
is not greater than the diameter of the 
largest guttapercha points, complete de- 
vitalization, with filling of the canal, may 
be subsituted for extraction. Such a pro- 
cedure, of course, is to be followed by 
root resection. Many men have had ex- 
cellent results with this treatment. If 
root resection is not anticipated, this pro- 
cedure should be undertaken with the 
idea firmly in mind, and firmly fixed in 
the mind of the patient and parent, that 
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it is only a temporary measure at best— 
a measure to keep the tooth temporarily, 
thus delaying until some more suitable 
time the prospect of extraction and bridge 
substitution. 

When one or more teeth are lost during 
this period, the matter of temporary sub- 
stitution is of primary concern. Perma- 
nent substitution, in the form of a three- 
quarters or removable bridge can be pro- 
vided when the child is midway in the 
teens. 

At the approximate age of from 7 to 9 
years, when the adjacent teeth are fre- 
quently unerupted, or partially erupted, 
one has great difficulty in fixing or stabil- 
izing a temporary prosthesis. On the 
surface, partial or full vulcanite dentures 
of the commonly called “horseshoe” type, 
supplying the one or two missing teeth, 
appear most adaptable. But there are 
many mouths at this age wherein the bite, 
in the anterior region, is so close as to 
preclude any possibility of using vulcan- 
ite. It is very common, in the case of 
protrusion of the upper anterior teeth, 
to find the lower anterior teeth biting 
into the tissue distad from the upper teeth, 
sometimes only to the point of tissue in- 
dentation, but, at times, to the extent of 
irritation and inflammation. Further, 
the eruption of any adjacent teeth, with 
accompanying congestion and fullness of 
the tissue, has a detrimental influence on 
the degree of comfort with which one 
can wear a denture. It is my impression 
that if vulcanite dentures are to be used, 
some sort of retention in the form of 
clasps or a crib should be carried out in 
the molar region. 

In my practice, in which I see from 
four to six fractures of one degree or 
another per month, I have had but one 
instance wherein a vulcanite denture was 
indicated, and the patient rebelled at hav- 
ing anything in the palate. I am aware 
that any one individual’s observation does 
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not provide a criterion, mentioning this 
only in passing. 

As a substitute for the full or partial 
palate dentures, I have used simple space 
retainers, placing them immediately if 
the adjacent teeth were only partly 
erupted, or placing them after the ap- 
pearance of the then unerupted teeth. 
These spacers, of course, are placed to 
serve only until the adjacent teeth have 
fully erupted. 

When the adjacent teeth are fully 
erupted, and especially if only one tooth 
is missing, I have had success with a so- 
called orthodontic bridge. It is con- 
structed by fitting two bands made of 
orthodontic band material, or plate gold 
if you wish, to the abutment teeth, con- 
necting the two by soldering a 30-gage 
orthodontic arch wire to the lingual sur- 
faces and soldering to this connecting 
wire the backing of a pontic tooth. Such 
an appliance should be subjected to regu- 
lar and periodic inspection because of the 
possibility of disintegration of the cement 
with the resultant harboring of débris 
and the inception of caries. 

When the child is a little older, at ap- 
proximately 11 to 12 years, at which time 
the apical development of the lateral in- 
cisors is complete and the cuspids have 
erupted, an onlay bridge may be attached 
to the two lateral incisors or to one lat- 
eral and a central incisor. In a mouth of 
normal development, without any crowd- 
ing of the anterior teeth and with a bite 
that is not too close, such a bridge may 
be inserted one or two years earlier. As 
the majority of my patients leave me at 
from 12 to 14 years, I do not have an op- 
portunity to restore these fractured or 
lost teeth permanently, but, if I were to 
do so, I would undoubtedly choose be- 
tween a three-quarters crown bridge and 


a cast removable. 
Here I would like to modify my per- 
sonal opinions and choice of treatments 


and restorations with a cross-section of 
opinion secured by the Children’s Section 
of the Detroit Clinic Club two years ago. 

At that time, in a survey to determine 
just what was being done in the case of 
fractures and lost anterior teeth in young 
patients, 125 questionnaires were sent to 
pedodontists, orthodontists and others in- 
terested in the care of children’s teeth 
throughout the United States. Sixty-one 
replies were received, forty-five of which 
were used to tabulate the findings, the 
remainder being courtesy replies from 
men who were not then actively engaged 
in operative pursuits. 

In brief, the questionnaire read as fol- 
lows: 

What is your method of treatment and 
restoration of the following cases: 

1. Child, 8 years, maxillary central in- 
cisor, diagonal fracture, not involving the 
pulp, but close enough that the pulp shows 
pink through the dentin. 

2. Child, 8 years, maxillary central in- 
cisor, lateral fracture, with incisal one-half 
lost, desensitized pulp protruding from 
the tooth. 

3. Child, 8 years: (a) one maxillary cen- 
tral incisor lost, (b) two maxillary central 
incisors lost. 

While the age was definitely stated, 
the thought in general concerned children 
from 7 to 11 years, prior to complete 
apical formation. For uniformity, it was 
assumed that conditions in general, i.e., 
the child’s physical condition and the 
parents’ financial condition, together with 
the wishes of the parents, indicated treat- 
ment and restoration. 

Treatment of Case 1: All suggested 
or intimated the use of the roentgen-ray 
examination to show proximity of the 
horn of the pulp to the line of fracture, 
the apical development and the possibility 
of root fracture. 

All advised covering the pulpal area 
with a sedative for a brief time while the 
tissue swelling and soreness subsided ; 
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then to cover the sedative with cement 
or silicate held in place by means of one 
of the temporary restorations listed be- 
low. 


RESTORATIONS SUGGESTED FOR CASE 1 


The following means of restoration 
were suggested for Case 1: 

Temporary: Caulk’s form with medi- 
cement. 

Caulk’s form with zinc oxide and 
eugenol paste. 

Caulk’s form with pulp capping, cov- 
ered with kryptex or silicate. 

Gold band, incisal edge soldered. 

Orthodontic band with incisal edge 
soldered. 

Orthodontic band with guttapercha. 

Gold shell crown. 

Cap crown. 

Three-quarter cast crown, gold or por- 
celain incisal tip. 

Gold inlay. 

Gold inlay with porcelain window. 

Three-quarter onlay with cervical lip 
extension. 

Three-quarter onlay with buccal lip 
extension. 

Permanent: Gold inlay hollowed for 
pulp capping. 

Veneered gold inlay. 

Porcelain inlay. 

Porcelain jacket crown. 

Gold inlay with porcelain window. 

Shell crown. 


MODEL SHOWING RESTORATIONS, CASE 1 


The following were suggested for 
models showing restorations for Case |: 

Caulk’s form with zinc oxide and 
eugenol or porcelain. 

Gold band with incisal edge soldered. 

Cap crown. 

Onlay with buccal clasps and porcelain 
angle. 
Gold inlay hollowed for capping. 
Orthodontic band with porcelain angle. 
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TREATMENT FOR CASE 2 


For treatment of Case 2 all suggested 
or intimated the use of the roentgen-ray 
examination to determine the apical con- 
dition and the possibility of root fracture. 

Five advised covering the pulp in an 
attempt to maintain its vitality. 

Five suggested immediate extraction. 

Twelve suggested pulpotomy. 

Twenty-two suggested devitalization. 


RESTORATIONS SUGGESTED FOR CASE 2 


The following were suggested for res- 
toration of Case 2: 

Temporary: Caulk’s form with sed- 
ative treatment. 

Caulk’s form with kryptex or silicate. 

Copper band with cement. 

Gold band with cement. 

Orthodontic band with kryptex or sili- 
cate. 

Shallow three-quarter crown onlay 
with silicate window. 

Three-quarter crown or pinledge with 
porcelain window. 

Open face crown with porcelain win- 
dow. 

Post inlay with porcelain window. 

Post inlay, all gold. 

Swaged platinum or gold cap. 

Gold inlay with porcelain window. 

Permanent: Cast gold thimble and 
jacket crown. 

Davis crown. 

Gold shell crown. 

Three-quarter porcelain jacket crown. 

Porcelain jacket crown. 


MODELS SHOWING RESTORATIONS, CASE 2 


The following were suggested for 
models showing restorations in Case 2: 

Incisal tip inlay. 

Three-quarter jacket crown. 

Jacket crown. 

Post inlay. 

Open face crown. 

Davis crown. 
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RESTORATIONS SUGGESTED FOR CASE 3 


The following were suggested for res- 
toration of Case 3: 

Temporary: Full palate denture. 

Partial denture with clasps. 

Partial denture without clasps. 

Partial denture with Crozat crib 
clasps. 

Horseshoe spring denture. 

Gold saddle denture. 

Vydon partial denture. 

Removable bridge. 

Hawley retainer. 

Orthodontic bridge (bands on abut- 
ment teeth with pontic). 

Mediodistal grip clasps for central in- 
cisor with pontic attached. 

Lingual arch supporting missing teeth. 

Lingual arch space maintainer. 


Band and loop space maintainer. 

Gold crowns on deciduous cuspids sup- 
porting gold saddle, with central inci- 
sors. 

Permanent: Fixed three-quarter crown 
bridge. 

Removable bridge. 


MODELS SHOWING RESTORATIONS, CASE 3 


For models showing restorations, Case 
3, the following were suggested : 

Horseshoe denture without clasps. 

Horseshoe denture with clasps. 

Full denture with clasps. 

Vydon denture with clasps. 

Vulcanite denture with clasps. 

Gold removable denture. 

Lingual bar with retention spurs. 

Lingual bar with pontics attached. 


OBSERVATIONS ON PRECOLUMBIAN INDIAN SKULLS 
UNEARTHED IN NEW YORK STATE* 


By H. JOBE SEDWICK, D.D.S., Rochester, N. Y. 


HROUGH the courtesy of Arthur 
Te Parker, director of the Rochester 

Museum of Arts and Sciences, I 
have been able to examine all of the early 
Indian craniums unearthed by museum 
expeditions in New York State during 
the past decade. The skulls gave evidence 
of almost every type of dental disease 
known to modern civilization. This fact 
was thought to be of sufficient value to 
record. Hence, observations were under- 


*From the Department of Anatomy, School 
of Medicine and Dentistry, University of 
Rochester. 

*Read before the Section on Therapeutics, 
Pathology and Research at the Seventy-First 
Annual Midwinter Clinic of the Chicago Den- 
tal Society, Feb. 21, 1935. 


Jour. A.D.A., Vol. 23, May, 1936 


taken on those precolumbian Indian cra- 
niums which have been unearthed in 
New York State by the museum and 
which were sufficiently well preserved to 
be examined properly. 

General observations on the craniums 
were made first, and then the teeth were 
examined with the naked eye. In this 
examination, a fine explorer and scaler 
were used. The scaler was used to free 
the teeth from any possible coating so 
that their protective covering might be 
examined for any defects. The explorer 
was used to aid in determining the pres- 
ence and extent of dental caries. These 
observations, along with those made on 
the paradental bone, were recorded, and 
photographs were made of interesting 
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e Fig. 1—Above: Left: Upper jaw showing first degree attrition, with nearly square palate, 
3 caries and shovel-shaped incisors. Right: Skull showing enfoliation of the upper right first 
and second molars, hypoplasia, caries, abscess and so-called pug nose, associated with nearly 
square palate. Below: Lower jaw showing second degree attrition, with caries, and molars with 
six Cusps. 


conditions as found. An attempt totrans- lation to the floor of the sinus; but this 
illuminate the maxillary sinuses was also attempt was abandoned because, in most 
made, in order to establish the teeth in re- cases, the light failed to penetrate the 
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bone, presumably on account of its im- 
pregnation with mineral salts. The 
sinuses were roentgenographed and the 
report appears in the American Jour- 
nal of Roentgenology and Radium T her- 
apy. 

The teeth have been numbered from 
the median line backward on either side 
above and below according to the follow- 
ing formula and may be referred to in 
that manner. 


Right Left 
8-7-6-5-4-3-2-1 1-2-3-4-5-6-7-8 
8-7-6-5-4-3-2-1 1-2-3-4-5-6-7-8 


The face was usually symmetrical, the 
forehead rather low, medium in width 
and slightly sloping. The nasion depres- 
sion was on the whole not very pro- 
nounced. In most instances, the nasal 
bridge was medium in height and the 
nasal bones were medium or wide. Gen- 
erally, the lateral axis of the orbits was 
horizontal and the canine fossa fairly 
shallow. The supra-orbital ridges were 
medium or prominent and the malar 
bones medium or heavy. The lower jaw 
was moderately or well developed. and 
the chin mostly round. From skulls dis- 
covered in an Indian village site near 
Madisonville, Ohio, Hooten found the 
same type of mandible. The palate was 
well formed and usually elliptic; the 
rugosities were slight, and the arches 
were well developed, the upper having a 
medium slant. The vault was regular; 
the sagittal region usually oval; the 
tempoparietal somewhat bulging or flat, 
and the prominence of the occiput me- 
dium and slightly asymmetrical. The 
sutures of the skull were medium or sub- 
medium, the coronal suture being closed 
in one case and in two others partially 
closed. The same was true of the lamb- 
doid suture; whereas, the sagittal suture 
was in two cases closed, and but one skull 
presented a transverse occipital and a 
metopic suture. In five skulls, one 


wormian bone was found. In six others, 
two were found; in one other, three; in 
six others, four, and in another, eight. 
One skull, moreover, showed an inter- 
parietal bone. The mastoids were me- 
dium or large and the glenoid fossae 
medium in size. In about one third of 
the skulls, a flattening at the occipito- 
parietal region was noticeable. One skull 
and many of the other bones of the skele- 
ton seemed to give evidence of myeloma. 
(Ritchie.) Five skulls had the so-called 
typical pug nose and with each went an 
almost square palate. 

Usually, the teeth were broad, the an- 
terior teeth presenting well developed 
marginal ridges between which was a 
somewhat irregular concave lingual fossa. 
This form seems to be a general charac- 
teristic of the American Indian and is 
described by Hrdlicka under shovel 
shaped teeth. Arnborg notes that in 
some of the oldest human skeletal re- 
mains found in Denmark, certain of the 
front teeth are typically shovel shaped; 
while Shaw finds that in the Bantu races 
of South Africa shovel shaped incisors 
are rare. 

In my material, no supernumerary 
teeth were found; neither were any 
syphilitic lesions of the teeth noted. 

One young child showed enamel 
nodules of fair size above the medial 
buccal roots of all the deciduous first 
molars, a condition which, as suggested 
by Leigh, may result from ameloblasts 
which have been detached from the 
enamel organ. 

There were four cases, one involving 
an upper cuspid and three involving 
lower cuspids, in which the median 
lingual ridge was absent, and, in its place, 
a longitudinal groove was present. Two 
cases of lower incisors, one a central 
and the other a lateral, had a median 
ridge, on either side of which was a 
longitudinal groove on the lingual sur- 
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Fig. 2—Above: Left: Third degree attrition, deposits and alveoclasia. Right: Fourth degree 
attrition, caries and abscess of upper right cuspid and alveoclasia. Center: Long rooted teeth, 
with abscess of the upper right central incisor and alveoclasia. Below: Hypoplasia and de- 
structive abscess of upper left lateral incisor. 
face. Hrdlicka has described these con- was located between the roots of the first 
ditions in his studies on tooth mor- molar. 
phology. One mandible presented a very low 

In two skulls, the mental foramen ramus. The distance from the inferior 
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border of the body to the incisal edge of 
the central incisors was 38 mm., while 
that from the angle to the condyle was 
only 40 mm. 

Three cases of malocclusion were 
noted, a relatively low proportion. Hell- 
man says that the American Indian shows 
the lowest percentage of malocclusion as 
contrasted with the Hindus, the Austra- 
lian aborigines and the Eskimos, the last 
of whom show the highest percentage. 
Leigh notes over 11 per cent of maloc- 
clusion in the Eskimo. McKay, in his 
study of malocclusion of the North 
American Indians, finds that the early 
tribes have no malocclusion and that mal- 
occlusion appears only as they approach 
civilization. Fischer, in his study of 285 
prehistoric Indians of Wisconsin, reports 
malocclusion in 5 per cent, and Leigh, in 
prehistoric Guam, records malocclusion 
in 15 per cent of cases. 

Attrition was perhaps the most com- 
mon dental lesion found. In varying de- 
grees, it occurred in all cases. According 
to Leigh, attrition is the gradual wear- 
ing away of the hard parts of the teeth 
through the physical and physiologic 
agencies of mastication of food. It is 
classified by degree as foliows: first de- 
gree, that stage of wear in which the 
enamel of the cusps is worn without ex- 
posing the underlying dentin; second de- 
gree, obliteration of the cusps with par- 
tial exposure of the dentin but with 
enamel still showing at the bottom of the 
grooves; third degree, the stage at which 
the tooth has been considerably short- 
ened, exposure even approaching the 
neck, and the dentin being completely 
exposed ; fourth degree, attrition which 
exposes the pulp. Leigh’s classification 
has been used in this study. The decidu- 
ous teeth of the two child skulls exam- 
ined also showed attrition of the first and 
second degree. Such universal wear of 
the teeth may have been due partially to 


the developmental defects of the enamel, 
which was probably of subnormal den- 
sity, and thus less able to resist the wear 
of the stone dust, which must have en- 
tered freely into the ground maize dur- 
ing its preparation for consumption on 
the grinding stone. Speaking of the de- 
fects of the enamel of the teeth of ancient 
American Indians, Bédecker says that 
the force of mastication of gritty food 
must have been considerable, judging 
from the degree of abrasion, and that this 
force was far beyond anything seen to- 
day in the teeth of civilized man. The 
eating of sand-covered berries, the chew- 
ing of hides during the process of tanning 
and the common use of the teeth as a vise, 
together with the eating of clay impreg- 
nated with sand as a form of tonic, un- 
doubtedly must have played a large part 
in the process of grinding off the tooth 
surfaces. Leigh says that attrition to- 
gether with its pernicious sequelae is the 
conspicuous dental lesion of the Cali- 
fornia aborigine. In speaking of the teeth 
of ancient Egyptians, Sir Armand Ruffer 
states that attrition was very marked and 
that it probably played a considerable 
part in favoring the entrance of the mi- 
cro-organisms of suppuration. Here it 
seems that both caries and attrition take 
an equal part in the process. Moodie 
finds a considerable degree of attrition in 
the skulls of the prehistoricc Indians 
which he examined in California. Stewart 
also mentions three degrees of attrition 
in Peruvian skulls, while Fischer, after 
an examination of the skulls of the pre- 
historic Indians of Wisconsin, notes that, 
in the majority of the 285 specimens ex- 
amined, attrition of the third degree was 
evident when the specimens were in 
middle or advanced life. Thoma finds 
attrition of the teeth in great numbers 
as far back as 4800 B.C., and Pickerill, 
reporting on the conditions found in the 
teeth of the Maori, says that all skulls 
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showed marked attrition, even those of largely responsible for this condition. 
children from 12 to 14 years of age. This In the present material, developmen- 
excessive wear of the teeth is mentioned _ tal hypoplasia of the enamel of the teeth, 
also by Ritchie and Bagnall in connection furthermore, was almost as common as 
with the eastern and western Eskimos. attrition. To a greater or less degree, 


Fig. 3—Above: Left: Alveoclasia, hypoplasia and deposits. Right: Attrition, pulp exposure in 
upper left lateral incisor, complete decay of upper left second bicuspid; nearly square palate 
associated with so-called pug nose. Below: Alveoclasia, with complete exfoliation of upper right 
second molar. 


It would appear, therefore, that the diet all of the teeth seemed to be affected, the 
of these ancient peoples may have been anterior teeth perhaps more than the 
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molars. Leigh suggests that these defects 
probably result from nutritional disturb- 
ances during the developmental period. 
Bodecker, speaking of these defects in 
the teeth of ancient American Indians, 
says that they were as prevalent then as 
they are in the teeth today. The skulls 
here examined indicate hypoplasia more 
common then than now. This may ac- 
count in part for the universal attrition 
noted. Campbell states that the Austra- 
lian aborigine was strikingly free from 
developmental defects. Stewart finds a 
moderate degree of hypoplasia in Peru- 
vian skulls, and Leigh notes that 5 per 
cent of the prehistoric inhabitants of 
Guam evidence developmental disturb- 
ance. 

Alveoclasia, the destruction of the al- 
veolar walls, was seen to a greater or 
less degree in twenty-one cases. One case 
was distinctly marked, ten were general, 
but considerably less marked, four were 
slight and three showed a wearing away 
of the lower anterior alveolar wall only. 
Alveoclasia around almost all of the teeth 
was found by Moodie in some prehistoric 
Indian skulls of California, and Leigh, 
in aboriginal California, finds alveoclasia 
occurring in 50 per cent of cases. Shaw 
too, in 132 skulls of Bantu races of South 
Africa which he examined, discovered 
alveoclasia in varying degrees in 50 per 
cent of cases, and Pickerill cites only one 
Maori skull in which the roots of the 
teeth were well nigh exposed by the ex- 
cessive absorption of the alveolar process. 
Comparing the Hindu, the Australian 
aborigine and the Eskimo, Hellman finds 
that the Eskimo has the least extent of 
root exposure, and that the Hindu and 
Australian aborigine show a marked 
exposure of the root which would seem 
to be in excess of that found in these 
studies. 

Pulp exposure ‘occurred in forty-nine 
teeth from twenty-four skulls, Of this 


number, thirty-eight had developed ab- 
scesses, but in only half of these thirty- 
eight was a fistulous sinus present, less 
than might have been expected in view 
of the extreme attrition and caries which 
seem to have been responsible for pro- 
ducing these conditions. One case was 
probably caused by the suppurative proc- 
ess involved in the marked wearing away 
of the alveolar walls. Of the Egyptians, 
Sir Armand Ruffer says that alveolar 
and perialveolar abscess was common at 
all times and was evidently produced by 
the same processes as now, attrition and 
caries playing some part, but the majority 
being secondary to chronic suppurative 
periodontitis. Thoma also finds that the 
Chimu and Aymara tribes of the ancient 
Egyptians suffered much from abscesses 
of the jaws. Pickerill notes alveolar ab- 
scesses in the Maori skulls of New Zea- 
land. Leigh finds in the Eskimo periap- 
ical abscesses occurring in 19 per cent of 
cases, and he finds in the people of pre- 
historic Guam periapical lesions in 16 
per cent of cases. Campbell, speaking of 
the Australian aborigine, says that these 
lesions were almost entirely limited to old 
age. In the prehistoric Indian skulls from 
California which were examined by 
Moodie, abscesses with fistula were com- 
mon. 

Dental caries occurred in all but five 
skulls. The number of cavities in each 
skull ranged from one to fourteen. Both 
child skulls showed caries. A total of 
197 cavities were noted, in order of 
prevalence as follows: 


Occlusal cavities, 78 
Disto-approximal cavities, 37 
Mesial-approximal cavities, 27 
Gingival cavities, 24 
Completely decayed teeth, 19 
Distoclusal cavities, 5 
Buccal pit cavities, 3 
Mesial occlusal cavities, 3 
Mesial occlusal distal cavities, 1 


Many of these cavities caused exposure 
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Fig. 4.—Above: Unusually low ramus, and bell-crowned molars, with hypoplasia. Center: 
Unusually long rooted upper teeth, with alveoclasia and hypoplasia. Below: Malocclusion, 
with rotation of upper left first bicuspid. 
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of the pulp and subsequent abscess forma- 
tion. Here, the occlusal cavities pre- 
dominated ; whereas, Leigh finds that, in 
the aboriginal Californian, the proximo- 
cervical cavities predominated (more than 
50 per cent). The predominance of oc- 
clusal cavities here may be accounted for 
in part by the fact that the developmental 
defects of the enamel may have permitted 
the products of putrefaction to attack the 
dentin more readily through the weak 
occlusal pits. In American children be- 
tween the ages of 9 and 12, Butler finds 
877 cavities in a total of 1,000. He states 
that this condition points to a faulty de- 
velopment of the enamel of some part of 
the masticatory surface. In a study of 
the prehistoric Indians of Wisconsin, 
Fischer found 24 per cent of dental caries, 
mostly of the occlusal surface, as found 
in the skulls studied here. Hooten found 
decay frequent in skulls from an Indian 
village site in Ohio. In aboriginal Cal- 
ifornia, Leigh finds caries in 25 per cent 
and, in prehistoric skulls from Guam, he 
notes that 18 per cent of the skulls show 
dental caries. Shaw finds caries in 37 
per cent of the Bantu races in South 
Africa. In comparing the amount of 
caries present, Hellman says that the 
Hindus have the highest percentage of 
caries, the Australians a lesser percent- 
age, the American Indians a lower per- 
centage than Hindus and Australians 
and the Eskimos the lowest percentage of 
all. Among the Eskimos, Leigh finds 
only about 1 per cent of dental caries, and 
Pickerill says that the Maoris were un- 
doubtedly very nearly free from dental 
caries. McCurdy, reporting on “A Re- 
markable Human Lower Jaw from 
Peru,” finds only one cavity in the six- 
teen teeth, and Moodie finds no caries 
in the prehistoric Indians of California. 
Thoma discovered little evidence of de- 
cay among the predynastic Egyptians. Sir 
Armand Ruffer says that dental caries 


occurred at all periods of Egyptian his- 
tory and that it is impossible to say for 
certain without more extensive statistics 
whether caries was much less common 
in ancient than in modern times. Smith 
and Dawson also report dental caries 
back in predynastic and protodynastic 
times in Egypt. In a series of skulls of 
the fourth century A.D., caries was 
found in 86 per cent of cases; in a series 
from the eleventh to the thirteenth cen- 
tury, caries was found in 86 per cent of 
cases, and, in recent skulls, 90 per cent 
showed caries. From these facts, one 
might say that caries is more prevalent 
in modern than it was in ancient times, 
but one could hardly say that it is a dis- 
ease of modern civilization. 

Deposits of calculus about the teeth 
were found in nine skulls. These deposits 
ranged from light to heavy, and were 
equally divided between the lingual and 
buccal surfaces. The lower teeth were 
affected more often than the upper. 
Moodie, speaking of four skulls of pre- 
historic Indians of California which he 
examined, says that calculus was excessive 
on almost all of the teeth. In the skulls 
here studied, calculus was not excessive, 
nor was it as prevalent as seen in the 
people of today. 

One skull presented an upper first bi- 
cuspid which was rotated one quarter turn 
in its socket, having its buccal surface 
pointing directly forward or toward the 
mesial. Two other cases occurred, one 
involving both upper first bicuspids, the 
other the second right upper bicuspid. 

Six skulls presented bell-crowned teeth, 
representing a total of thirty-eight teeth, 
as follows: 


Right upper first bicuspids, 
Left upper first bicuspids, 
Right lower second bicuspids, 
Right upper second bicuspids, 
Left upper first molar, 

Right upper first molar, 
Right lower first molar, 
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Left lower first molar, 

Right upper second molar, 

Left upper second molar, 

Left upper third molar, 

Right upper third molar, 4 

Five skulls presented teeth with ab- 
normally long roots. Of these teeth, 
three occurred in the maxilla and two in 
the mandible. In each case, the buccal 
and labial plates of bone were quite thin 
and the outline of the roots of the teeth 
could be seen plainly. 

One skull showed both right and left 
upper third molars with three cusps, two 
buccal and one lingual. Aichel, in his de- 
tailed treatise on human teeth from a 
phylogenetic point of view, concludes 
that these upper molars with three cusps 
are primitive forms of teeth. Mendes 
Carrea says that the upper second and 
third molars of the Portuguese frequently 
have three cusps. Another skull pre- 
sented an upper left third molar not un- 
like a normal bicuspid tooth. There are 
also two skulls wherein the lower first 
permanent molars have five cusps, two 
on the lingual and three on the buccal 
aspect. The upper first permanent 
molars of one of the same two skulls 
also have the same number of cusps. 
Sullivan says that, as a rule, the Amer- 
ican Indians, Malays and Indonesians 
have five cusps on the lower molars. 
Shaw, on examining 196 Bantu skulls, 
found 108 lower second molars with five 
cusps, and of thirty-two Bushmen that 
he examined, he found eight with similar 
five-cusp molars. One other skull had 
six cusps, on the first permanent molar, 
three lingual and three buccal. This, ac- 
cording to Ritchie, frequently occurs in 
lower second molars of the western and 
central Eskimos. Speaking of the teeth 
of ancient Hawaiians, Chappel states 
that the number of cusps of the molar 
teeth show very little variation from 
those of the teeth of the Caucasians. 
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Two of the skulls showed exfoli- 
ation of some of the teeth due to 
the loss of their antagonists in the 
opposite jaw. 

There were two cases of impacted 
third molars, both upper teeth in differ- 
ent skulls, one right and one left. Fischer 
says that impacted and supernumerary 
teeth were seldom found in the prehis- 
toric Indians of Wisconsin. Thoma dis- 
covered that impacted teeth occurred 
in the predynastic Egyptian period. 


SUMMARY 


Attrition of varying degree was found 
in all of the forty-eight skulls here stud- 
ied. 

Developmental hypoplasia of the 
enamel of the teeth was almost as com- 
mon. 

Alveoclasia was noted in about 48 per 
cent of cases. 

Pulp exposure occurred in about 50 
per cent of cases. 

Abscesses occurred in about 41.6 per 
cent of skulls. 

With but five exceptions, caries was 
noted in all skulls. There was a pre- 
dominance of occlusal cavities. The 
lower posterior teeth were affected more 
often by caries, after which, in order of 
degree of affection, came the upper pos- 
terior, the upper anterior and the lower 
anterior teeth. 

Calculus appeared in about 18.7 per 
cent of cases and was more frequent in 
lower than in upper teeth. 

In about 12.5 per cent of cases, bell- 
crowned teeth were seen. 

Extra long-rooted teeth occurred in 
about 10.4 per cent of cases. 

Rotated teeth, multicusped teeth, 
elongated teeth and impacted teeth were 
rare. 

Malocclusion was also uncommon. 

The incisors were shovel-shaped. 
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A PRELIMINARY REPORT ON THE USE OF AZO- 
CHLORAMID AS A ROOT CANAL DISINFECTANT 


By LOUIS I. GROSSMAN, D.D.S., Dr. med. dent. (Bostock), New York City 


DESCRIPTION of Azochloramid, 
A a new bactericidal agent, has al- 

ready appeared in THE JOuRNAL.? 
This paper is a report on the use 
of Azochloramid as a root canal antisep- 
tic in a group of forty cases. (The patients 
forming the basis of this report were 
treated at the School of Dentistry, Uni- 
versity of Pennsylvania. Cultures were 
examined and reported on by the bacteri- 
ology department of the same institution. ) 
This group does not represent a cross- 
section of root canal cases for which 
treatment is commonly undertaken in 
daily practice, but is composed of cases of 
more severe infection. Almost three 
fourths of the teeth treated had chronic 
abscesses, with definite areas of rarefac- 
tion. The remainder were cases of 
“granuloma,” putrescent pulp or acute 
abscess. Wherever possible, pulpless 
teeth with areas of rarefaction were 
chosen because it was felt that if sterility, 
on the basis of cultures, could be obtained 
in these cases, less infected pulpless teeth 
would respond with even greater cer- 
tainty. Also the influence of Azo- 
chloramid therapy on the involved periap- 
ical tissue could be determined later by 
means of a roentgen-ray check-up. 


METHOD 


Following is a synopsis of the course 
of treatment pursued : 

1. Azochloramid, J.A.D.A.,  22:666-668 
(April) 1935; Ross, H. J.: Azochloramid in 
Root Canal Antisepsis, J.A.D.A., 22:637-646 
(April) 1935. 
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Access was gained to the pulp cham- 
ber and all pulp débris was removed. If 
the tooth was tender to percussion or pal- 
pation, an antiseptic or sedative dressing 
was sealed in the pulp chamber at this 
time and allowed to remain until the fol- 
lowing visit. When the tooth was com- 
fortable, the canals were mechanically 
cleansed of débris. A control culture in 
hormone broth was then taken. Occa- 
sionally, sodium-potassium alloy was used 
to destroy pulp remnants. Only a minute 
amount, the size of a pinhead, was used 
at a time, generally only during the first 
visit and only in those canals wherein 
mechanical means alone were unsuccess- 
ful in removing pulp débris. The canal 
was then washed with sterile water and 
dried with sterile paper points. A dress- 
ing of Azochloramid in triacetin 1:100 
was sealed in the canals, either with a 
double layer of guttapercha or with 
guttapercha covered with cement.” 

Treatments were given twice weekly in 
one group of cases and once weekly in 
another group. (Table 5.) No significant 
difference in the treatment course of these 
two groups could be noted. At a subse- 
quent visit, the paper point was removed 
from the canal. If it appeared clean or 
was still tinged with the yellow of Azo- 
chloramid, and if there was no excessive 
discharge from the canal or odor of pu- 
trescence, a smear was made. If the 
smear was negative, a culture was taken 


2. Grossman, L. I.: D. Cosmos, 77 :598-600 
(June) 1935. 
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in hormone broth. When two successive 
negative cultures were obtained, the canal 
was filled. In all cases, the control cul- 
ture, taken before treatment was begun 
with Azochloramid, was positive. At 
least two successive negative cultures 
were obtained in every case in which 
Azochloramid was used, so that no teeth 
in this group had to be sacrificed. 


ANALYSIS OF DATA 


While it is conceded that forty cases is 
a relatively small number from which to 
draw definite conclusions, the results may 
be considered suggestive. 

An examination of Table 1 shows that 
the majority of patients treated in this 


TABLE 1.—AGE GROUP 


Age Number of Cases 
20 or under 22 
30 or under 12 
40 or under 4 
50 or under 2 


TABLE 2.—TEETH TREATED 


Incisors and cuspids 29 
Bicuspids 8 
Molars 3 


group are under 30 years of age. Also, 
the greater number of teeth treated are 
anterior teeth. (Table 2.) To offset criti- 
cism, it must be stated that no selection 
was made with regard to age of patient 
or position of teeth in the dental arch, 
each patient being accepted for treatment 
as he presented himself, provided a defi- 
nitely infected pulpless tooth was pres- 
ent. (Table. 3 presents the clinical 
diagnoses.) Most of the cases in this 
group would ordinarily be considered bad 
risks for root canal therapy because of 
the degree of apical involvement present. 

Two successive negative cultures were 
obtained after the fourth treatment with 
Azochloramid in about 75 per cent of the 
teeth treated. The maximum number of 
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treatments given in any case before suc- 
cessive negative cultures were obtained 
was not more than seven. (Table 4.) A 
detailed summary of the teeth treated is 
given in Table 5. A striking characteris- 
tic observed frequently enough to merit 
special note is that fistulas closed rela- 
tively soon after treatment is begun, i.e., 
after a mean average of two and six- 
tenths treatments. (Column 7, Table 5.) 

The possibility of occasional steriliza- 
tion due to treatment with sodium-potas- 
sium alloy has been considered. In four- 
teen of the forty cases treated (Table 5, 
last column), this chemical compound 
was used after incomplete mechanical 


TABLE 3.—CLINICAL DIAGNOsIS 


“Granuloma” 6 
Chronic abscess 28 
Acute abscess 2 
Putrescent pulp 4 
TABLE 4.—NEGATIVE CULTURE OBTAINED 
Number of Cases 
After first treatment 2 
After second treatment 6 
After third treatment 10 
After fourth treatment 14 
After fifth treatment 4 
After sixth treatment 2 
After seventh treatment 2 


débridement. In only five cases, negative 
cultures were obtained after treatment; 
whereas, in the other nine cases so treated, 
positive cultures were still obtained, in- 
dicating no appreciable bactericidal activ- 
ity of the alloy. 

A roentgen-ray check-up on the apical 
condition of each tooth after treatment is 
in progress. While not enough time has 
elapsed since treatment of these teeth to 
take follow-up roentgenograms of all 
cases, when a check-up has already been 
made no retrogressive changes have been 
observed ; in fact, a slight improvement 
is noted in some cases. (Figs. 1-2.) 

Staining of the crown of the tooth 
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4 


1:100 


| Chronic abscess 


“Weekly treatments; all others twice weekly. 


In addition to 1 per cent Azochloramid solution, the paper point was dipped in Azochoramid powder and the adherent crystals were carried 


into the root canal. 


occurred occasionally. The cause of this 
stain is not definitely known, since in ad- 
jacent teeth in the same mouth, one tooth 
became stained, while the other was un- 
affected. It is practically certain that a 
new compound must be formed with 
Azochloramid to cause this discoloration. 
The staining, which varies from light yel- 
low to light brown, can be prevented by 
coating the cavity of the tooth with a cav- 
ity varnish before treatment with Azo- 
chloramid. The dentin should first be 
thoroughly dried with alcohol or chlor- 
oform. A thin coat of the varnish is then 
applied. A second application is made 
after the first has thoroughly dried. If 
this precaution is not taken and staining 
should occur, the stain may be bleached 
out after the root canal is filled, by plac- 
ing in the pulp chamber a pledget of cot- 
ton soaked with a saturated aqueous solu- 
tion of sodium sulfoxylate. The dressing 
should preferably be sealed in with oxy- 
phosphate of zinc cement, the cotton be- 
ing as well saturated with the drug as 
possible, but the margins of the cavity 
should be dried thoroughly before the ce- 
ment is applied. In this way, the solution 
of sodium sulfoxylate will be sealed in the 
tooth and will ultimately diffuse into the 
tubuli to reach the stain. Another appli- 
cation of sodium sulfoxylate should be 
made about a week later. Complete de- 
coloration of the stain did not occur in 
every case, but when decoloration was im- 
perfect, the residual stain was inconspicu- 
Ous. 

The staining in ten cases of this series 
can probably be accounted for by the 
fact that, in almost every instance, the 
cavity was so large that it left a thin den- 
tino-enamel wall through which Azo- 
chloramid was readily diffused. Also, 
some of the teeth treated had long stand- 
ing caries and exposure of the root canals 
to the action of saliva, both of which 
would have a tendency to extract the in- 
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organic salts from the dentin and render 
the tooth permeable. In another series 
of cases, reported elsewhere,* the inci- 
dence of staining from Azochloramid 
was much lower. 

In addition to the clinical data re- 
ported here, laboratory tests were con- 
ducted to study the effect of Azochlora- 
mid on apical tissue. The pulps of all four 
third incisors of a dog were removed and 
the canals were dried with sterile paper 
points. The third incisor teeth were ar- 
bitrarily labeled in a clockwise direction 


Fig. 1. (Case 29, Table 5).—Above: Ap- 
pearance of root canal immediately after treat- 
ment with Azochloramid and filling, Aug. 24, 
1934. Below: Check-up film taken Jan. 31, 
1935, 


from 1 (lower left third incisor), to 4. 
Dressings of Azochloramid 1:250 were 
sealed in 1, camphorated monochlor- 
phenol in 2 and Azochloramid 1:100 in 


3. Grossman, L. I.: Root Canal Therapy 
with Azochloramid, D. Cosmos, 77:598-600 
(June) 1935. 


3, no medication being used in 4, which 
was regarded as a normal control tooth. 
Dressings were changed in each of these 
teeth on the following dates: Sept. 19, 
24 and 28 and Oct. 2, 1934. The dog 
was killed October 4 and the jaws were 
given for histologic study of the apical 
tissues to H. R. Churchill, who was not 
informed as to what treatment the teeth 
had been subjected to. His report fol- 
lows: “None of the specimens showed in- 
flammatory reactions. All specimens 
presented a normal bone marrow adjacent 


Fig. 2. (Case 2, Table 5).—Above: Appear- 
ance of root canal immediately after treatment 
with Azochloramid and filling, Dec. 29, 1934. 
Below: Check-up film taken May 17, 1935. 


to the fundus alveolaris. The dento- 
periosteal fiber groups were intact. No 
destructive processes were encountered 
anywhere. In specimen 2, there is some 
evidence of osteogenesis in the apical re- 
gion. Summarizing, I may say that no 
pathologic conditions were found in any 
of the specimens.” 
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SUMMARY 


1. Forty pulpless teeth, 85 per cent 
of which had definite areas of rare- 
faction, were treated with Azochlora- 
mid. 

2. In 80 per cent of the teeth treated, 
two successive negative cultures were ob- 
tained after four treatments, or less. In 
the remaining 20 per cent, negative cul- 
tures were obtained after from five to 
seven treatments. 

3. Fistulas when present generally 
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closed after the second or third treatment 
without other therapy. 

4, While staining occurred in some 
cases, means are available for preventing 
the stain as well as decolorizing it. 

5. A roentgen-ray check-up is in 
progress. In the few cases wherein a 
check-up has already been made, the 
apical condition either shows no retro- 
gressive changes or is suggestive of im- 
provement. 

1409 Medical Arts Building. 


ULCERATIVE STOMATITIS FOLLOWING THE THER- 
APEUTIC USE OF MERCURY AND BISMUTH* 


By LAWRENCE H. AKERS, D.D.S., Hot Springs National Park, Ark. 


LCERATIVE stomatitis is an 
U acute inflammation of the soft tis- 
sue of the mouth, often involving 
the alveolar process, with a resultant ne- 
crotic degeneration of these tissues, 
caused by the therapeutic use of either 
mercury or bismuth. Though univer- 
sally recognized, it is apparently little 
understood by either the medical or the 
dental profession. Contrary to popular 
opinion, mercurial poisoning is not always 
accompanied by salivation, which is 
merely an excessive flow of saliva and is 
not responsible for, nor does it suggest, 
the necrosis seen in this form of stoma- 
titis. —To say that a patient with stoma- 
titis is salivated is to describe a complica- 
tion and not the disease itself. 
An extended experience in a large hos- 
pital, the vast majority of whose patients 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental As- 
sociation, New Orleans, La., Nov. 6, 1935. 
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are receiving antisyphilitic treatment, has 
afforded me an opportunity to make a 
thorough study of the etiology and path- 
ology of this complication. These ob- 
servations are not recorded statistically, 
but an attempt has been made to discuss 
the process as a whole, and finally to sug- 
gest the relationship of the observed facts 
to the treatment and prevention of these 
conditions. 


CLINICAL PATHOLOGY 


In the beginning, the palatal tissue im- 
mediately posterior to the upper central 
incisor teeth is usually marked by a mild 
soreness, extreme redness and some swell- 
ing. This involves the entire mucous 
membrane of gum and palate in from one 
to seven days, this depending on the 
amount of metal given, the general con- 
dition of the mouth and the individual 
tendency toward metallic poisoning. The 
bright redness of the gum soon changes 
to a bluish, cyanotic color as inflamma- 
tion increases. The saliva is thick, stringy 
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and markedly acid. Usually, within a 
week, a marked accumulation of pus, de- 
caying food, dead tissue and bacteria is 
found around the necks of the teeth. This 
precipitate, which is greenish and dis- 
tinctly fetid, always appears immediately 
before and during necrosis, and increases 
in amount with the necrotic process. As 
tissue degeneration continues, the gums 
slough away, the crest of the alveolar 
process is slowly destroyed and yellow- 
ish gray ulcers appear on the cheek, pal- 
ate, tongue, floor of the mouth and gums. 
The teeth become loose and the whole 
oral cavity, in severe cases, is covered 
with a stringy, putrescent mass of rot- 
ting flesh. The lymph glands of the neck 
are, of course, greatly swollen and hard, 
even to such an extent as in carcinoma. 
Septicemia or any of the general condi- 
tions following development of a focus 
of infection may appear. In later stages, 
scar formation from cheeks to gums is 
seen, being due to connective tissue pro- 
liferation in the ulcerated tissue, and true 
bony ankylosis of the temporomandibular 
joint may follow. Osteitis of either man- 
dible or maxillae is not infrequent, and 
development of Ludwig’s angina or noma 
is possible. 


ETIOLOGY 


Mercury and bismuth, as far as their 
etiologic relation to stomatitis is con- 
cerned, have the same reaction. They are 
eliminated from the body in the same 
manner: through the bowels, kidneys, 
salivary and sweat glands and the capil- 
laries of the mucous membrane. We are, 
of course, concerned only with the sal- 
ivary and capillary elimination. The 
mercury or bismuth in the blood that is 
deposited in the salivary glands is dis- 
charged into the mouth with the saliva; 
and that deposited in the capillary endo- 
thelial cells is eliminated in the serous 
exudate of the mucous membrane of the 


oral cavity. The union of the sulfides 
produced by the putrefaction of the tis- 
sues, that is, hydrogen sulfide, protein 
sulfides, etc., and the mercury or bismuth 
discharged into the mouth fluids, forms 
sulfides of these metals. It is the irrita- 
tion of these metallic salts, together with 
the presence of a nidus of infection on the 
necks of unclean teeth, in a bacteria-in- 
fested mouth, that results in inflammation 
and necrosis. The principal difference in 
the appearance of stomatitis caused by in- 
gestion of bismuth and that caused by in- 
gestion of mercury is in the formation of 
the characteristic “blue line of bismuth.” 
The presence of many mouth bacteria, 
they being acid producers, so increases the 
normal acid content of the mouth fluids 
that electrolysis takes place between the 
salts of mercury or bismuth and the vari- 
ous metals used in dental restorations, 
with the resultant precipitation of the 
mercury or the bismuth. This process goes 
so far as to involve precipitation of me- 
tallic salts even in the capillaries of the 
mucous membrane. 

Mercury, which is lower in the elec- 
tromotive series than bismuth, does not 
so easily enter into an electrochemical re- 
action as the latter metal, the salts of 
mercury being remarkable for the fact 
that, as compared to other salts, they are 
ionized very little in solution; and there- 
fore black bismuth sulfides are more li- 
able to formation within the capillary 
walls themselves than are the sulfides of 
mercury. Herein lies the reason for the 
so-called “blue line of bismuth” and the 
reason that no such line occurs with 
mercury. Mercury salts, usually light in 
color or colorless, are precipitated to a 
slight degree by electrolysis; while bis- 
muth, more prone to chemical reaction, is 
precipitated over the depth of the entire 
mucous membrane surface of the mouth, 
but particularly concentrated in a thin 
line on the crest of the gum tissue. This 
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concentrated bismuth is granular, and 
grayish black; hence, the blue line. If no 
fillings or other metallic appliances are 
present in the mouth, electrolysis does 
not take place; therefore, no blue line is 
formed. 

Ulcerative stomatitis may result from 
direct contact and absorption of either 
mercury or bismuth in its pure state or in 
chemical combination. The chemical 
state, be the drug pure, a salicylate or a 
chloride or what not, has no bearing on 
the degree of oral inflammation. This is 
due rather to the method of administra- 
tion and the amount of metal given. 
Mercury inunctions produce the quickest 
and most disastrous results, owing to 
slow but constant absorption of the mer- 
cury. Intramuscular injections produce 
the same condition, though less fre- 
quently. Ingestion of mercurous chloride 
(calomel) produces its share of stoma- 
titis, but without such disastrous results; 
for, of course, the mercury dosage is 
much less than that given by other 
methods. As little as 2 grains of mer- 
curous chloride has been known to 
produce death from stomatitis, but such 
cases are probably due to idiosyncrasy. 
The truly serious conditions that I have 
seen following administration of mer- 
curous chloride have occurred in children 
under 6 years of age. Mercurochrome 
intravenously injected is the least toxic 
of all. I have seen but few cases of 
stomatitis following its use. Intramus- 
cular and intravenous injection of bis- 
muth is a comparatively recent pro- 
cedure and the relative toxicity of its 
various salts is not so well known. The 
period of onset, that is, the stage of ex- 
treme redness of gingival and palatal tis- 
sue, is greatly prolonged. The several 
hundred cases of bismuth stomatitis that 
we have seen were much more resistant 
to treatment, but less severe in action 
than those due to the use of mercury. 


PREVENTION AND TREATMENT 
Prevention and treatment should be 
planned so that patients may be spared 
the pain of an inflamed mouth, the dam- 
age to, or loss of, valuable teeth and the 
dangerous complications following devel- 
opment of a focus of infection; in order 
that our medical colleagues may, with 
safety, continue antisyphilitic treatment 
with the best results and in the shortest 
possible time. Such measures of preven- 
tion or treatment of mercurial and bis- 
muth stomatitis are basically dependent 
on one all important condition, cleanli- 
ness. Given a clean, healthy, deposit-free 
mouth to begin with, and the care to 
keep that mouth in good condition dur- 
ing treatment, and no amount of mercury 
or bismuth will cause an oral inflamma- 
tion. 

As regards the mouth in cases already 
under antisyphilitic treatment and that 
is in an inflamed or necrotic condition, 
complete oral prophylaxis is a necessity, 
including not merely scaling and polish- 
ing but also the removal of unsanitary 
bridgework, crowns or fillings, the ex- 
traction of pulpless teeth as well as those 
badly infected with pyorrhea, and at least 
the removal of decay and temporary fill- 
ing of the large cavities present in those 
teeth to be retained. The most severely 
inflamed area is invariably around unsan- 
itary bridges and crowns. They provide 
a bacterial nidus par excellence and the 
inflammation will not yield to treatment 
as long as they are retained in the mouth. 
One need not hesitate to extract in these 
cases regardless of the amount of infec- 
tion present. Conductive anesthesia 
should not be used when infiltration or 
general anesthesia is practicable. None 
at all should be used in that large num- 
ber of cases in which the teeth are loose 
and easily removed. Do not <educe from 
this that I entertain any fears about in- 
filtrating an anesthetic into necrotic 
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gums; nor have I had a single untoward 
result following such injection in many 
thousand extractions in these cases. I 
look with disfavor on the mandibular and 
infra-orbital injections when advanced 
necrosis is present, as carrying a possible 
infection too deeply into healthy tissue. 
It is true that postoperative healing is 
slow, but no more so than in any case of 
syphilis. 

Aside from the preparation of the 
mouth as described above, treatment of 
these cases is simple. Daily, or at least 
biweekly, as the case demands, deep 
pockets and ulcerated surfaces are thor- 
oughly cleansed with equal parts of tinc- 
ture of aconite and iodine, then irrigated 
with a saturated solution of sodium bi- 
carbonate. The combination of aconite 
and iodine has given the best results of 
all drugs that we have used owing to the 
fact that it precipitates bismuth or mer- 
cury as an insoluble iodide. Sodium bi- 
carbonate acts as a neutralizing agent on 
the bacterial acid present in the mouth, 
and possibly limits the union of mercury 
or bismuth with bacteria-produced sul- 
fides, as well as destroying, or preventing 
the establishment of, an electrolytic field. 
Irrigation is carried out preferably with 
the compressed air syringe of enough 
pressure to remove much of the precipi- 
tate and gangrenous tissue. It is impor- 
tant that this gangrenous tissue be re- 
moved even to a raw and bleeding but 
healthier surface. I have done this 
with a glove inclosed finger and even 
with a stiff bristle toothbrush. Thus, 
we remove the stomatitis precipitate 
and, at the same time, apply a rubefa- 
cient antiseptic to denuded tissue sur- 
faces. 

Our patients are all given typed in- 
structions for home care of the mouth to 
be used in conjunction with office treat- 
ments and as long as they are taking mer- 
cury or bismuth. These instructions, pur- 


posely made simple and easily understood, 
are as follows: 


1. Sodium bicarbonate (baking soda). 
A. Teaspoonful in palm of left hand. 
B. Wet thumb and first finger of 
right hand and dip in soda. 
C. Rub gums. 

1. With soda dipped thumb and 
finger, from above down on 
the upper, and from below 
upward on the lower. 

2. Do not spit soda out during 
this procedure or for at least 
three minutes thereafter. 

D. Rinse the mouth with a glass of 
hot water. 
E. Repeat as often as directed. 

(Three times a day to hourly) 

2. Brush your teeth with soda only, on 

a soft toothbrush twice a day, morn- 
ing and night. 

Further explanation of these instruc- 
tions is unnecessary. The value of sodium 
bicarbonate in these mouths has been ex- 
plained. Massaging of the gums by the 
patient with the finger, of course, pro- 
motes circulation of the blood and there- 
fore improves the health of the tissue. 
To say that globules of mercury are 
pressed from the gum capillaries seems 
to me quite far-fetched. Massage is 
without doubt very good in a deposit-free 
mouth, but given a mouth of broken 
roots, ill fitting crowns and fillings, and 
rough calculus, and irritation is increased 
rather than reduced. 

May I add a word here regarding the 
use of salt in ulcerative stomatitis? A 
number of patients seem to have acquired 
a salt complex, considering it a panacea 
for all mouth ills. Sodium chloride does 
definitely increase the inflammation in 
these cases, owing to its caustic effect, and 
so should never be used. As for proprie- 
tary mouth washes, none of them that I 
have used answers our purpose ard some 
are far more harmful than otherwise. 

Diet, to my mind, has little or no 
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bearing on this condition. The presence 
of strongly acid fruit juices on a bleeding, 
raw surface may produce some local pain, 
but does not otherwise increase inflam- 
mation and certainly does not aid the 
progress of necrosis. Of course, systemic 
hyperacidity retards the recuperative 
powers in any pathologic condition. Sa- 
line cathartics will usually promote 
elimination and, at the same time, supply 
sufficient alkalinity to the body. 

It is regrettable that, because the phy- 
sician has so little regard for the den- 
tist’s ability to cope with this condition, 
mercury and bismuth are routinely given 
without the patient’s first consulting the 
dentist, and when the mouth becomes 
highly inflamed, the patient is merely 
told to “lay off treatment until the in- 
flammation subsides.” There are three 
results: The dentist is totally ignored or 
at least given a difficult case to handle; 
the patient’s mouth is irreparably dam- 
aged and his specific treatment is inter- 
rupted, and the physician is forced to re- 
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tard or prolong his period of service at the 
expense of the final result of his treat- 
ments. Such a condition is obviously due 
to a lack of confidence in the dentist, on 
the part of the physician, inspired by 
failure on the part of both to understand 
the cause, effect and treatment of these 
cases. This is offered not so much in a 
spirit of criticism of the ability of the 
physician or dentist, but rather to call 
attention to the lack of cooperation be- 
tween the two. 
CONCLUSION 

May we as dentists look on these cases 
as offering an ideal opportunity for co- 
operation with the physician, to the end 
that his confidence in us, as a profession, 
may be more firmly established. We must 
remember, and firmly impress on patient 
and physician, that a clean mouth, in 
which reasonable measures are taken to 
maintain health, is not subject to ulcera- 
tive stomatitis, regardless of the amount 
of mercury or bismuth given the patient. 


NEW DATA ON THE CHEMOTHERAPY OF 
INCIPIENT CARIES* 


By JAMES MARK PRIME, D.D.Sc., F.A.C.D., Omaha, Nebr. 


EVERAL years ago, Dr. Leigh ex- 
pressed the opinion that a chemical 
would be discovered which, if ap- 

plied on the teeth, would prevent the 
surfaces from decaying. I am presenting 
evidence that such a chemical has been 
found. 

It has been increasingly evident to me 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental 
Association, New Orleans, Nov. 7, 1935. 


Jour. A.D.A., Vol. 23, May, 1936 


that our efforts to prevent the loss of 
teeth from caries have had the wrong 
approach. We have failed to prevent the 
onslaught of caries by permitting cavi- 
ties to develop to the point where the 
holes must be stopped with a foreign 
body. We have tried to give some dignity 
to this hole-filling process by calling it a 
restoration. 

We have become an organization of 
prospectors with picks and shovels search- 
ing for “holes.” We ought to know the 
“hole” is not the beginning, but is the 
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result of a process going on for months 
or perhaps years. We have been unable 
to detect these lesions until a hole is 
present and detectable with our pick. 
From that point, we seem to get our 
bearings and proceed, in some instances, 
along what might be called comprehen- 
sive lines. 

We occasionally flaunt our results in 
these hole-filling processes, overlooking 
the fact that each filling is a monument 
to our ignorance. Each filling is exhibit 
No. 1 in evidence that we have failed at 
prevention. Prevention that prevents 
prevents the cavity. It is not reasonable 
that we can prevent a cavity when we 
blind ourselves to the conditions leading 
up to the cavity. While our knowledge 
of caries etiology is limited, we do have 
knowledge of what is taking place locally 
leading up to the cavity. 

It is at this stage that we may enter 
the picture and prevent the cavity. Each 
smooth surface cavity is preceded by an 
acid-etching process. This process, as 
stated, may continue for months and in 
many cases for years. In its early stages, 
it is macroscopically invisible. At this 
stage, it is a surface involvement only. 
No mechanical filling is indicated be- 
cause, as yet, there is no “hole” to fill. 

Not until I began this study did I 
realize the enormous numbers of cases 
of this invisible etching slowly working 
its way through the hard enamel plate. 
While it is more prevalent in growing 
children, I have found it in all ages. 

These organisms seem to experience 
much difficulty in attaching and holding 
their colony in the initial attack. Until 
they succeed in forming their gelatinoid 
covering, they are susceptible to the 
slightest disturbance. At this stage, they 
may be washed away by moving fluids 
and a slight mechanical or chemical dis- 
turbance may completely break down 
their attachment. After they are allowed 


to remain undisturbed for a time, they 
produce a slight roughness, which makes 
them increasingly secure against dislodg- 
ment. Simultaneously, organisms may 
reach the more easily dissolved dentin, 
after which large numbers of cavities 
rapidly develop. This may explain what 
we have thought of as sudden attacks 
of susceptibility, or a so-called sudden 
breaking down of immunity. The truth 
is, these smoldering fires, lacking fuel by 
consuming which they could flare up, 
have been steadily progressing unob- 
served. This process could be illustrated 
by a line beginning at zero and running 
straight for a long time, and very slowly 
rising, first so little that the rise is imper- 
ceptible until, at the etching stage, it 
shows a perceptible bend, and when the 
organisms make for themselves a mechan- 
ical shelter, the curve gently rises until 
the dentin is reached, at which time, a 
condition similar to that seen in a test 
tube is created, and the curve rises rapidly 
toward the perpendicular. 

It is in this acid-etching precavity 
stage that the chemical referred to is 
valuable. This etched surface is a mul- 
tiplicity of interstitial spaces created by 
the solution of the mineral salts by the 
acidogenic organisms. In these spaces are 
deposited innumerable little metal-like 
fillings precipitated from this chemical. 

The etched lesion, which was wholly 
invisible, is now definitely disclosed. This 
disclosure would be of minor value were 
it not for the coincidental development 
of a high caries resistance. 

Years ago, I began using this solution 
for the sole purpose of disclosing the in- 
visible etchings that I might fill them 
early. After applying it on hundreds of 
proximal surfaces, I discovered that I did 
not have to fill them, for no cavities de- 
veloped. Another surprise awaited me in 
that proximal etchings are well-nigh uni- 
versal. Up to the present time, I have 
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found but one person free from them. 
Exception, of course, is made of those 
people whose teeth are not in proximal 
contact, also lower anterior teeth, the im- 
munity of which runs very high. 

This immunization is especially indi- 
cated in the upper six anterior teeth, for 
the reason that the incidence of proximal 
caries is very high; that the loss of these 
teeth involves such disfigurement, and 
that we have no satisfactory filling ma- 
terials for these teeth. 

I am surprised, as you would be, to 
find that those surfaces, free from etching 
and with no stains showing, and on which 
I have applied the solution, have, up to 
the present time, continued immune. This 
I have observed in mouths in which active 
caries developed in untreated proximal 
surfaces. 

I have treated 405 proximal surfaces 
of upper incisors and cuspids. To the 
most susceptible, I have applied the chem- 
ical as often as four times a year. Some I 
have treated twice yearly and a few only 
once. A few of these I have treated only 
recently. Some of them are going into 
the fifth year. The patients are mostly 
children from 10 to 16 years, the period 
when caries is most active. 

Without exception, caries has stopped 
on all surfaces where an actual cavity 
had not developed. I filled most of the 
cavities where the enamel had been pene- 
trated. When the shadow from the pene- 
tration showed on the lingual and not on 
the labial aspect, I have, with few excep- 
tions, left the teeth alone and they seem 
not to decay. 

In all these cases, I have advised no 
change in mouth hygiene, either brushing 
or use of floss. Neither have I advised 
any change in food habits, the intention 
being to put the treatment on its merits 
alone. 

I have treated 282 proximal surfaces 
of bicuspids and molars. Because these 
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surfaces are wider, it is impossible to 
quote such accurate results of the treat- 
ment as I gave on the front teeth. Many 
of the bicuspids seem to be thoroughly 
immunized. 

The most positive results are obtained 
in the case of the front upper teeth, and 
it is there that it is most needed. We 
have fillings for the back teeth that serve 
us very well, but no satisfactory filling 
for the upper front. Then too, the chem- 
ical is most easily applied on these front 
teeth and results are most easily observed. 

I recently had a patient 86 years old 
who had proximal decay on the lower 
incisors and cuspids, which, she said, came 
in one year. Caries had no doubt been 
developing for years. Such cases as these 
would indicate that at no time are we 
free from the danger of proximal ca- 
ries. 

Since the days of John Hunter, the 
profession has been waging a losing fight 
against dental caries. People have almost 
worn the teeth off and greatly injured the 
gingival tissues by injudicious brushing. 
Still teeth decay. More dentists, more 
toothbrushes, more decay and more lost 
teeth. 

Numbers innumerable of large fillings 
and crowns and loss of a host of teeth 
started with an invisible etching which, 
had it been treated with this solution 
while it was on the surface, would have 
been prevented. 

Evidence seems to be accumulating 
that systemic conditions not well under- 
stood as yet are playing a role in caries 
etiology. Until this réle is clarified, it 
will be well to direct our attention to 
local centrol. 

This solution referred to is known as 
Howe’s ammoniacal silver nitrate. My 
experience warrants the conclusion, that, 
if it is applied at the right time and in the 
proper manner, surface-etching caries 
will cease. 
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The technic of application is fully de- 
scribed elsewhere.* 

I am reporting my own experience in 
the use of this solution over a period of 
years and have here given a report on 405 
carefully observed cases that have been 
recently rechecked. It is of the utmost 
importance that we accumulate at the 


1. Prime, J. M.: D. Cosmos, 77 :1046 (Nov.) 
1935. 


earliest possible time evidence of the ef- 
fectiveness of this method, and in such 
form that it cannot be questioned. By 
this, I mean that a plan should be set up 
by which thousands of cases will be very 
carefully recorded and tabulated under 
the direction of experienced research 
workers, in order that the weight of evi- 
dence will be such that every practitioner 
will be compelled to accept it. 


PHARMACOLOGIC AND CLINICAL STUDY OF B- 
BENZOYLOXY-B-PHENYL-ETHYL-DIMETHYLA- 
MINE-HYDROCHLORIDE: A NEW LOCAL 
ANESTHETIC* 


By ERWIN WILLIAM FERBER, D.D.S., M.S., San Francisco, Calif. 


N an effort to prepare local anesthetic 
compounds that exhibit both local an- 
esthetic and vasoconstrictor activity, 

several investigators' have prepared and 
studied derivatives of arylaminoalcohols 
related in chemical constitution and 
physiologic action to epinephrine. Such 
compounds are desirable particularly 
from two points of view: (1) theoreti- 
cally, to advance knowledge of the pos- 
sible relationships between constitution 
and physiologic action and (2) prac- 
tically, to offer a compound that does not 


*Read before the Research Section of the 
California State Dental Association, April, 
1935. 


1. Takeda, J.: Rearrangement of 2-Ben- 
zamido-1-Phenylethanal into Amino-Aphenyl- 
ethyl Benzoate, J. Pharm. Soc. Japan, 1917, 
pp. 691-709; Chem. Abs., 11:3241, 1917. 
Marvel, C. S., and Du Vigneaud, V.: Pres- 
sor Anesthetics, J. Am. Chem. Soc., 66:2093, 
1924. Alles, G. A., and Knoefel, P. K.: Local 
Anesthetics with Vasopressor Activity, Arch. 
internat. de pharmacodyn. et de thérap., 47: 
96 (Jan.) 1934. 
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require the use of epinephrine to secure 
desirable local effects and thus to avoid 
untoward systemic reactions resulting 
from such addition to local anesthetic 
solutions. A generation ago, Braun? pro- 
posed the addition of epinephrine as a 
satisfactory adjunct in local anesthetic 
solutions to produce local vasoconstric- 
tion, thereby reducing the rate of ab- 
sorption of the local anesthetic, prolong- 
ing the latter’s effect and diminishing its 
systemic absorption and the attendant 
toxicity. It has been shown also® that 
the epinephrine so added may produce 
undesirable side effects and actually 
cause an increased toxicity due to the 


2. Braun, Heinrich: (Trans. and ed. by 
Harris, M. L.): Effect of Suprarenin (Adren- 
alin) on Local and General Poisoning, in Lo- 
cal Anesthesia, Philadelphia: Lea and Feb- 
iger, 1924, p. 32. 


3. Spagnol, G.: Pharmacology of Solutions 
of Novocaine-Vasopressin and Novocaine- 
Adrenaline in Local Anesthesia, Rev. Sud- 
Americana Endocrinal JImmunol., 14:569, 
1931; Chem. Abs., 26:773, 1932. 
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f- presence of the local anesthetic, which is 
ch absorbed systemically. 

By The benzoate of phenylethanoldimeth- 
Ip ylamine, or more exactly B-benzoyloxy- 
ry B-phenyl-ethyl-dimethylamine hydrochlo- 
er ride, called for convenience “locaine,”’ is 
h a compound of the type described. The 
similarities in combined structure and 
er properties of procaine, a local anesthetic ; 


epinephrine, a vasoconstrictor, and the 
new local anesthetic “locaine” are illus- 
trated in Figure 1. 

An earlier study of the pharmacologic 
properties‘ indicated that it possesses both 
anesthetic and vasoconstrictor activity of 
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compound was synthesized by Dr. Alles 
and its pharmacologic activities were in- 
vestigated by Drs. Alles and Knoefel. 

A comparison was made of the anes- 
thetic activity of “locaine,” cocaine and 
procaine on the cornea of the rabbit and 
on the sensory fibers of the frog’s sciatic 
nerve. Data for their relative intravenous 
toxicity in rabbits and subcutaneous tox- 
icity in mice were obtained also. These 
data as reported‘ are as given in Table 1. 

It appears that “locaine” is almost as 
effective as cocaine in its anesthetic action 
on mucous membranes, where procaine 
is quite ineffective. On the frog’s sciatic 


TaBLeE 1.—Data on RELATED AGENTS 


Rabbit Cornea Du- | 


Anesthesia Toxicity 


Minimum Lethal Dose 


4 rationin Minutes | Millimols per Kilogram 

g 0.04M 0.02M_ | Intravenous Subcutaneous 

4 B-hydroxy-B-phenylethylamine 0.1M | No | 0.17 5.0 

Anesthesia 

B-benzoyloxy-B-phenylethylamine 2 18 0.10 0.4 

Ic B-hydroxy-B-phenylethyl dimethylamine 0.1M | No | 0.80 5.0 

Anesthesia | 

q B-benzoyloxy-B-phenylethyl dimethylamine 17 12 0.07 2.7 

Cocaine 20 16 0.04 0.45 

4 Procaine 0.13 3.0 

, an interesting degree. It seemed worth nerve, “locaine’ was found to be much 

mM while, therefore, to determine whether _ less toxic than cocaine, and about as toxic 
this new drug could be applied clinically as procaine by subcutaneous injection, 

é for various operations in the field of oral though more toxic than procaine by the 
surgery. The results have been, in some intravenous method of administration. 

y respects, highly satisfactory, but, in These laboratory findings indicate 


- others, it proved to be inferior to pro- 
4 caine. 

This substance was selected by G. A. 
Alles and P. K. Knoefel from a consid- 
erable group of compounds, used for their 
‘ comparative pharmacologic studies of 
4 esters of arylethanolamines, as being the 
most suitable of those investigated. The 

4. Footnote 1, third reference. 


that “locaine” may have real clinical pos- 
sibilities as a useful anesthetic agent, par- 
ticularly in dentistry. 

Certain further preliminary laboratory 
work was carried out before the drug was 
studied clinically with regard to its local 
anesthetic activity in the oral cavity and 
to determine more precisely its toxicity 
by various routes of administration. 
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This work on “locaine” included 
a study of: (1) some chemical properties 
of its solutions; (2) infiltration and 
block anesthesia in the oral cavity of the 
dog; (3) toxicity by subcutaneous injec- 
tion, and (4) toxicity by intravenous in- 
jection, with studies on: (a) the phe- 
nomena of acute intoxication, (4) tox- 
icity from rapid intravenous injections, 
(c) toxicity from slow intravenous in- 
jections and (d) fixation, elimination or 
destruction by the liver. 

Part of the preliminary work was done 
by Alles and Knoefel, who compared the 
relative toxicities of “locaine” injec- 
tions in rabbits and mice. Comparisons 


Tasie 2.—Darta InpicaTING ACIDITY OF 
LocainE pu 


1.0 gm. of “locaine” added to 99.0 c.c. of 


1.0 gm. of “locaine” added to 99.0 c.c. of 
normal saline solution.................. 4.6 


1.0 gm. of “‘locaine” added to 99.0 c.c. of 
boiling distilled water and boiled for 
ten seconds after the addition of “lo- 


1.0 gm. of “‘locaine’’ added to 99.0 c.c. of 
boiling distilled water and boiled for 
twenty minutes after the addition of 


were also made of mucous membrane an- 
esthesia, by observing the corneal re- 
flexes.* From Figure 1, it is evident that 
“locaine” is much less toxic than co- 
caine and that its anesthetic action on 
mucous membranes is almost as satisfac- 
tory. 

These laboratory findings, convincing 
as they are, omit any reference to clinical 
experiments and it therefore seemed de- 
sirable to determine the clinical possibil- 
ities of “locaine,” especially for dentis- 
try. 

The work undertaken included a study 
of “locaine” in comparison with such 
well-known agents as cocaine and pro- 


caine, using suitable experimental ani- 
mals, as to (1) its relative toxicity, (2) 
its relative efficiency as a local anesthetic 
and (3) its relative efficiency as a topical 
anesthetic. 


PHYSICAL AND CHEMICAL PROPERTIES OF 
“LOCAINE”’ 


“‘Locaine” possesses the empiric form- 
ula C,;H,;,O.N-H Cl, and a molecular 
weight of 305.6. Its structural formula 
is given in Figure 1. It is a white crys- 
talline substance, soluble in water to the 
extent of 4.236 gm. in 100 c.c. solution 
of distilled water at 20 C. It melts at 
211-212 C. 

“Locaine”’ is capable of acting on nerve 
tissue in a circumscribed area, either by 
topical application or by injection into 
the tissues. It produces a paralysis which 
temporarily inhibits the conductivity 
without causing permanent tissue injury. 
An aqueous solution of “locaine’”’ is defi- 
nitely acid. Table 2 illustrates this 
fact. 

It is well known that irritability and 
toxicity of anesthetic solutions increase 
in direct relation to lowering of the fu, 
and also, up to a certain point, any addi- 
tion of alkali tends to throw down a 
precipitate. Attempts to raise the py of 
the solution meet with success up to a 
certain limit. The addition of 60 mg. of 
dibasic sodium phosphate to 50 c.c. of 
a l per cent solution of “locaine” raised 
the py from 4.7 to 5.0, at which point 
there appeared a very finely divided sus- 
pended precipitate. 

Toxicity—The toxicity was deter- 
mined by two modes of administration, 
namely subcutaneous and intravenous. 
Thus, presumptive evidence was obtained 
on absorption from subcutaneous tissues 
and rate of detoxification, and on the 
possible dangers of clinical application. 
For subcutaneous injection, albino mice 
weighing from 15 to 30 gm. were used, 
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receiving the solution under the skin of 
the back, near the root of the tail. The 
resulting phenomena were chiefly con- 
vulsive in nature. 

The average minimum lethal dose of 
a 2 per cent “locaine” solution was 825 
mg./kg. This compares favorably with 
Dr. Alles and Knoefel’s findings. (Fig. 
1.) Their observations were based on in- 
jections made with molal amounts in 
equimolecular concentrations. The data 


PROCAINE. 
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been shown by Eggleston and Hatcher® 
that cats react essentially as dogs do to 
administration of local anesthetics. 

All of the operative procedures on the 
cats were carried out with a general an- 
esthetic (chloralose), 75 mg./kg. by body 
weight, given intraperitoneally, with 
warm water as a vehicle. The basal an- 
esthetic chloralose maintained a constant 
level of anesthesia, adequate for all sur- 
gical purposes, for many hours, no pre- 
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EPINEPHRINE. 


Fig. 1.—Structural formulae of procaine, epinephrine and “locaine.”’ 


concerning the toxicity by the intravenous 
mode of administration in cats fol- 
low. 

Method.—Cats were used, since they 
more closely resemble man in their re- 
sponses to many drugs than do rodents. 
Dogs were not used because, owing to 
their larger size and consequent need for 
larger dosage, there would have been an 
insufficient supply of the drug. It has 


liminary etherization being necessary. 

In all of the experiments on cats, the 
local anesthetic was dissolved in 0.85 per 
cent sodium chloride solution. All of the 


5. Eggleston, C., and Hatcher, R. A.: 
Pharmacology of Local Anesthetics, J. Phar- 
macol, & Exper. Therap., 13:433 (Aug.) 1919. 
Eggleston, C., and Hatcher, R. A.: Pharma- 
cology of Novocaine, J. Pharmacol. & Exper. 
Therap., 8:385, 1916. 


|_| 
ic 
al 
n- 
ar 
la 
1e 
-C -H 
H H 
h 
is 
id 
se 0 0 
15 
H 
yf 
yf 
d 
it 
1, 
d 
e 


792 The Journal of the American Dental Association 


solutions were freshly prepared on the 
day on which they were used. In fact, 
most of the solutions were used within 
one hour of their preparation. 

When an intact animal, anesthetized 
with chloralose or a barbiturate, is in- 
jected with a local anesthetic, such as 
procaine, the primary effect is paralysis 
of the respiration, the circulatory failure 


cording to Eggleston and Hatcher, but 
the elimination of these drugs occurs at 
different rates. The experiments can be 
repeated several times on the same animal 
even though every injection has been 
toxic enough to produce temporary fail- 
ure of respiration. Forty-five minutes 
after the administration of the chloralose 
anesthetic, the animal is ready for opera- 


TABLE 3.—INFILTRATION ANESTHESIA 


Teeth Degree | 
Ex- of Remarks 
tracted Anesthesia 
____5|_ | Complete Satisfactory 
| 
___|4 __ | Complete | Anesthesia incomplete 
| after fifteen minutes 
__|5 | Complete | Anesthesia incomplete 
after fifteen minutes 
___|4 _ | Incomplete | Inflamed soft tissue af- 
ter forty-eight hours 
=: 8 | Incomplete | Incomplete 
| 


_|678 Complete 


6 Incomplete anesthesia 


Time of 
Type Amount | Onset of 
Patient of Injected | Anesthesia 
Injection C.c. Minutes 
1 Infiltration 2.0 3.0 ; 
2 Infiltration 2.0 3.0 
3 Infiltration 2.0 2.5 
+ Infiltration 2.0 3.0 
5 Infiltration 2.0 LS 
6 | Zygomatic 2.5 2.3 
7 Infiltration 2.0 3.0 
8 Infiltration 3.0 1.5 
9 Zygomatic 2.3 3.0 
10 Zygomatic 2:5 3.0 
11 Infiltration 2.0 2.0 
12 Zygomatic 3.0 4.0 | 
13 Infiltration 2.0 3.0 


being secondary. If the injection is dis- 
continued as soon as respiration fails, and 
artificial respiration is instituted, the cir- 
culation is apparently unimpaired. The 
respiratory center quickly recovers and 
artificial respiration can then be discon- 
tinued. 

Procaine and cocaine are either fixed, 
eliminated or destroyed by the liver, ac- 


| Incomplete | Incomplete 
12 Complete Satisfactory 
| | 
___|8 | Incomplete | Incomplete 
6) | Incomplete | Incomplete 
_ 4) Complete Anesthesia incomplete 
after five minutes 
8 | Incomplete | Incomplete 
5__ Complete Satisfactory 


tion. It is placed on its back and tied to 
a board, and the fur is trimmed away 
from the areas to be operated on. A 
rubber bag partially filled with air is 
adjusted over the chest of the animal and 
maintained by means of a suitable jacket. 
A rubber tube leads from the rubber bag 
and is attached to a rubber diaphragm 
with a recording arm, adjusted to a mov- 
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ing kymograph drum for the purpose of 
recording depth and rate of respiration. 
Blood pressure and heart rate are also 
registered on the kymograph by the us- 
ual method. The anesthetic solution is 
injected into the exposed femoral vein by 
a 22-gage needle in a 2 c.c. Luer syringe. 

In the rapid intravenous injection 
method, the local anesthetic to be used is 
injected into the vein as rapidly as the 
capacity of the vein will permit. 

In the slow intravenous injection 
method, the local anesthetic is delivered 
at the rate of 1 c.c. per minute and is 
kept as nearly as possible at a constant 
rate of flow. The apparatus consisted 
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mination of the effects of individual sub- 
lethal doses, but also makes possible du- 
plicate estimations of such effects. By 
this method, the rather wide variation in 
the average effects of specific dosages 
shown by different animals of the same 
species is eliminated. This agrees with 
the statements made by MacDonald and 
Isrdels.® 

A severely toxic, but not fatal, dose of 
procaine or “locaine”’ rapidly injected 
into the femoral vein produces the same 
general symptoms. Within a few sec- 
onds, there is a cessation of respiration 
and an abrupt fall of blood pressure. The 
heart rate varies throughout the period. 


Respiration 
Cat fy. 
Injection of "Locaine 
Time= 5 sec. SELF. 
3.366 3.56% 


Fig. 2.—Effect on blood pressure and respirat 
vein of cat. 


of a buret fitted with a Mariotte tube, 
and connected by a cannula to the fe- 
moral vein. A very accurate delivery was 
maintained by counting the number of 
air bubbles passing through the solution 
from the Mariotte tube fixed in the buret. 
The rate of delivery was so adjusted that 
during the passage of eight bubbles 
through the solution, 1 c.c. of solution 
would be delivered by way of the tubing 
and cannula to the receiving vein. 

If death occurs during the injection, 
the lethal dose can be estimated. The 
method not only provides for the deter- 


ion of rapid injection of “locaine” into femoral 


At first, immediately after the fall in 
blood pressure, the rate is usually slowed, 
and there is an increased intensity of con- 
traction of the heart. The respiration 
usually stops for about thirty seconds, or 
may continue to show stimulation, in both 
rate and amplitude. Later, the heart beat 
begins to improve and the blood pressure 
rises to normal, or even above normal 
for a short period of time. At about the 
same time, there are usually several brief 


6. MacDonald, A. D., and Israels, M. G.: 
Local Anesthetics, J. Pharmacol. & Exper. 
Therap., 44:359 (March) 1932. 
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but severe clonic convulsions, but, within 
five minutes, the animal returns to nor- 
mal. The length of time required for 
the onset of symptoms does not differ 
materially for procaine or “locaine” or 
for doses of different size, as long as the 
dose is toxic. 

The effects on the heart and blood 
pressure and on the respiration and time 
of recovery are illustrated in the kymo- 
graph recording shown in Figure 2, 
nearly a fatal vein dose having been ad- 
ministered in the first injection. 

With the new local anesthetic, it has 


Respiration 


BP. 

(rt.carotid) 
Elimination of "Locaine” from 
Blood circulation by Liver 


Time = SAec. 
te Base Lime 
Fig. 3.—Effect on blood pressure and res- 
piration of rapid injection of “locaine” into 
portal vein of cat. 


been found that the average minimal 
lethal dose for “locaine” injected rapidly 
intravenously was found to be about 20 
mg./kg. It has been found to be twice 
as toxic as procaine, but not nearly so 
toxic as cocaine when injected intraven- 
ously. 


ELIMINATION OF “LOCAINE” FROM THE 
BODY TISSUES AFTER INJECTION 


It has been demonstrated experiment- 


ally by Hatcher and Eggleston that the 
liver actually will fix, destroy or elim- 
inate procaine rapidly if a solution of it 
is perfused through the liver a number 
of times. 

The following work will demonstrate 
that the action of “locaine” is likewise 
affected by the action of the liver. The 
experimental procedure was simplified in 
the following work on “locaine.” In the 
work performed by Hatcher and Eggles- 
ton, the liver was washed nearly free 
from blood by passing Locke’s solution 
through the portal vein. The liver was 
then removed from the body and perfused 
at a constant temperature for one hour 
and twenty minutes with a solution of 
procaine and defibrinated blood, prev- 
iously removed from the animal. The 
perfused fluid was oxygenated constantly 
and later tested biologically by injection. 

In the following work, a laporotomy 
was performed, and the liver was allowed 
to remain intact in the animal. The solu- 
tion was injected into the liver by way of 
the portal vein. Twenty minutes after 
injection, a solution was introduced into 
the jugular vein so that comparisons 
could be made on the effect on respira- 
tion and blood pressure. The effects are 
recorded on the kymograph recordings 
in Figures 3 and 4. 

It will be noted that injection of 20 
mg. of “locaine” into the jugular vein 
was attended by a fall in blood pressure, 
and subsequent injection of 80 mg. of 
“locaine” into the portal vein had no 
marked apparent effect. 


INFILTRATION AND BLOCK ANESTHESIA 
DEMONSTRATED IN THE ORAL CAVITY 
OF A DOG 


In the effort to ascertain the possible 
dental application of “‘locaine,” the fol- 
lowing experiments on dogs were under- 
taken. 

Infiltration A nesthesia—One-year-old 
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dogs in good health, and with teeth in 
good condition, were used in the follow- 
ing experiments. The animal to be 
worked on was placed in a box, the legs 
being tied to the sides of the box and the 
head so fixed that it was allowed slight 
movernent. A section of rubber hose was 
adjusted in the animal’s mouth in the 
region of the posterior teeth, between the 
upper and lower arches to prevent closure 
of the jaws. A rubber dam was then 
placed from cuspid to cuspid, thus isolat- 
ing the eight anterior teeth. The pulp 
vitality of these teeth was tested by 
means of the Cameron electric pulp 


solution containing 1 :25,000 epinephrine. 
Approximately 4.5 c.c. was used on the 
labial and 0.5 c.c. on the palatal surface. 
The injected mucosa blanched imme- 
diately. The rubber dam was again fixed 
in place. Within a period of from four 
to five minutes, a sensitivity test was made 
of the upper left incisors (using the Cam- 
eron pulp tester). The control was grad- 
ually advanced to resistance 12 on the 
pulp tester without any response from 
the animal. The reaction to the pulp 
tester was checked periodically against 
the unanesthetized cuspid on the same 
side. 


Chloralose 75mg/kg. 


Ing Ing. 60 


Portak Bugulph ven 


10-48 ioe 


Fig. 4.—Effect on blood pressure and respiration of rapid injection of “locaine” alternately 


inte jugular and portal veins. 


tester. This method, although open to 
several objections, was accurate enough 
for this experiment. The dog responded 
to the electric stimulus between re- 
sistance 8 and 9 when the control of the 
rheostat was advanced to that degree. 
The rubber dam was then reflected so as 
to expose the labial and palatal mucous 
membrane. The tissue overlying the 
roots of the upper left central and first 
and second lateral incisors was infiltrated 
with a 2 per cent procaine-hydrochloride 


The rubber dam was again reflected 
from the anterior teeth, the upper right 
central and first and second lateral in- 
cisors being used for the injection. The 
same procedure was followed as in the 
first part of the experiment, the same 
quantities of solution being used, but a 
2 per cent “locaine’’ in place of the pro- 
caine-hydrochloride solution. There was 
some blanching immediately on injection 
of the solution, but not so much as in the 
case of the procaine-epinephrine solution. 
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The rubber dam was replaced and, after 


the same interval of time, the pulp tester 
was again applied. The control was ad- 
vanced to resistance 12 without any re- 
sponse from the animal. The upper right 
cuspid reacted promptly to the electrical 
stimulus. Fifteen hours later, the tissue 
appeared to be slightly inflamed in the 
region anesthetized by the procaine solu- 
tion and, thirty-six hours later, sloughing 
was noticed. The tissue appeared to be 


injected for the three anterior teeth in 
the upper left arch, 0.5 c.c. on the labial 
aspect and 0.25 c.c. on the lingual. An- 
esthesia was obtained in between four and 
five minutes. The duration of anesthesia 
was approximately forty minutes for the 
left central and sixty-five minutes for the 
first and second left lateral incisors. A 
2 per cent procaine-hydrochloride solu- 
tion, without epinephrine, was used for 
the three anterior teeth in the upper right 


TABLE 4.—BLock ANESTHESIA 


| | 
Type Amount Time of | Teeth | Degree 
Patient of Injected | Onset of Ex- | of Remarks 
Injection Ce Anesthesia} tracted | Anesthesia 
Minutes | 
1 Mandibular 3.0 70 | | Complete Satisfactory 
| 5 | 
2 Mandibular 3.0 4.5 |__| __ | Complete Anesthesia incomplete 
|} 32 | after fifteen minutes 
3 Mandibular 3.0 a __ | Complete | Satisfactory 
123 
4 Mandibular 3.0 5.0 _|___ | Complete Anesthesia incomplete 
6 after five minutes 
5 Mandibular a5 4.0 _ Complete Anesthesia present for 
874321 fifty-five minutes 
6 Mandibular 3.5 | Complete Satisfactory 
7 Mandibular 55 4.5 _ | Complete Satisfactory 
4 
8 Mandibular 3:§ 7.0 | ___|___ | Complete Anesthesia incomplete 
| 631 after twenty minutes 
9 Mandibular 3.5 3 fst Complete | Satisfactory 
| 6 
10 Mandibular | a5 5.0 __|___ | Complete Satisfactory 
8 | 


normal in the region injected by the “lo- 
caine” solution. After seventy-two hours, 
the tissue appeared to be normal in both 
regions injected by the anesthetic solu- 
tions, 

Two weeks later, the foregoing ex- 
periment was repeated with the same 
animal and the same procedure except as 
to the amount of solution. In this ex- 
periment, procaine-hydrochloride contain- 
ing 1:25,000 epinephrine solution was 


arch. The duration of anesthesia was 
approximately forty-five minutes for the 
three teeth. 

Block Anesthesia—Block anesthesia 
was demonstrated in the dog by giving 
injections of anesthetic solutions at the 
base of the tongue in the region of the 
lingual nerve and on the medial surface 
of the ramus opposite the mandibular 
foramen. In the region of the inferior 
dental nerve, 2 c.c. of a 2 per cent pro- 
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caine-hydrochloride solution containing 
1:25,000 epinephrine was injected. Par- 
tial anesthesia of the tongue resulted. 
There was complete anesthesia of the 
border of the tongue and partial anes- 
thesia over the greater portion of the 
dorsal surface of the tongue. No anes- 
thesia was noticed on the posterior part 
of the tongue, this probably being due to 
the various nerve supplies to the tongue. 
The degree of anesthesia was determined 
by inserting a sharp needle in or pricking 
the tongue. The results for onset of an- 
esthesia follow: The average time of 
onset of anesthesia using procaine-hydro- 
chloride was eleven minutes. The average 
time of onset of anesthesia using “‘locaine”’ 
was thirteen minutes. 


CLINICAL STUDY OF “‘LOCAINE” (TABULAR 
RESULTS IN DENTAL CLINIC) 


Mandibular “block” anesthesia was 
demonstrated by injecting a 1 per cent 
“locaine” solution in the vicinity of the 
mandibular nerve, opposite the mandibu- 
lar foramen. The onset of anesthesia 
was determined by testing the sensitivity 
of the terminal nerve fibers on the lower 
lip, on the injected side, by pinching with 
a pair of tweezers and comparing the 
sensitivity with that of the unanesthe- 
tized side of the lip. 

Infiltration anesthesia was demon- 
strated by injecting a 1 per cent “‘locaine” 
solution in the soft tissue immediately 
adjacent to the tooth to be extracted. The 
onset of anesthesia was determined by 
inserting a chisel, at thirty-second inter- 
vals, between the soft tissue and the tooth 
to be anesthetized. The foregoing injec- 
tion technics are those used at the Uni- 
versity of California Dental College, as 
described by C. D. Gwinn. 

The results observed on patients in 
the dental clinic are tabulated in Tables 
2 and 3. 

The average time of onset of block 


anesthesia using a 1 per cent solution of 
“locaine”’ was five and six-tenths min- 
utes. 

The average time for the onset of in- 
filtration anesthesia using a 1 per cent 
solution of “locaine’’ was two and seven- 
tenths minutes. 

The foregoing average times may be 
compared with a series of injections made 
at the University of California College 
of Dentistry Extraction Clinic using an 
alkalinized procaine-hydrochloride solu- 
tion. The times given, being repeated 
from the results given in a paper “The 
Effect of Hydrogen Ion Concentration 
in Local Anesthetic Solutions,” by 
Gwinn and Ferber,’ were three and 
seven-tenths minutes for the onset of 
block anesthesia using a 2 per cent pro- 
caine solution as compared to five and 
six-tenths minutes for “locaine” ; and one 
and one-tenth minutes for the onset of 
infiltration anesthesia using a 2 per cent 
procaine solution as compared to two and 
seven-tenths minutes for “locaine.” It 
will be necessary te point out the fact 
that the foregoing determinations were 
made with a 1 per cent solution of “lo- 
caine” in comparison to a 2 per cent al- 
kalinized procaine solution. The reason 
for this is that it was previously deter- 
mined that “locaine” has approximately 
twice the toxicity of procaine. 

The topical effect of “locaine” on the 
oral mucosa was next determined by 
placing the dry powder on the mucosa 
of the lip. The sensitivity was tested 
with a pointed pencil. Cocaine was used 
as a standard of comparison. The onset 
of anesthesia produced by “locaine” was 
between four and five minutes, approx- 
imately two minutes slower than the time 
for onset with cocaine. The duration of 


anesthesia produced by “‘locaine” was be- 


7. Gwinn, C. D., and Ferber, E. W.: Effect 
of Hydrogen Ion Concentration in Local Anes- 
thetic Solutions, J.A.D.A., to be published. 
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tween twelve and fifteen minutes, ap- 
proximately ten minutes slower than the 
duration of anesthesia produced with co- 
caine. The topical anesthetic effect pro- 
duced by the use of “locaine” appeared 
to be as profound as that produced by the 
use of cocaine. 

Preliminary experiments are being car- 
ried out on the use of “‘locaine” as a de- 
sensitizer of the dentinal fibrils. 

Present results are highly satisfactory, 
pointing to the possibility of using “lo- 
caine” as a topical anesthetic during cav- 
ity preparation in hypersensitive teeth. 


SUMMARY 


1. “Locaine” is capable of acting on 
nerve tissue in a circumscribed area, 
either by topical application or by injec- 
tion into the tissues, and produces a pa- 
ralysis which temporarily inhibits the 
nerve conductivity without causing per- 
manent tissue injury. 

2. Anesthesia produced by use of an 
alkalinized “‘locaine” solution is slower 
than that produced by use of an alkalin- 
ized procaine solution. 

3. Anesthesia produced by use of “lo- 
caine,’ when injected in the tissues, is 


not so profound as that produced by 
use of procaine. When “locaine” is ap- 
plied directly as a topical anesthetic to 
oral mucous membrane, it compares very 
favorably with cocaine, and of course is 
greatly superior to procaine. 

4. The duration of anesthesia is 
shorter than that produced by the use of 
procaine. 

5. There were no noticeable general 
toxic symptoms following the use of “lo- 
caine.” There was a slight degree of 
local inflammation immediately in the vi- 
cinity of the needle puncture, in prac- 
tically all of the infiltration injections, 
due probably to the reiatively low hy- 
drogen-ion concentration of the solu- 
tion. 

6. The vasomotor activity of “lo- 
caine” is not so pronounced as that pro- 
duced by use of a procaine solution con- 
taining 1:50,000 epinephrine. 

The proper dental application of “lo- 
caine” in the clinic requires the avoidance 
of too rapid injection into the tissues. If 
it is administered in quantities equivalent 
to one-half the strength and amount of 
procaine generally used, there is no neces- 
sity for any greater precaution. 


PRACTICABILITY OF CHROME NICKEL ALLOYS 
FOR ORTHODONTIC USE 


By HOWARD YOST, D.D.S., Grand Island, Nebr. 


be title chrome nickel alloys is 


chosen for base metal alloys of 
chromium, nickel and steel because it 
more nearly describes the character ot 
alloys having the highest resistance to gal- 
vanic action or electrolysis. 
For the past three years, I have used 
these base metal alloys; first, stainless 
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steel, and later the U. S. S. 18-8 (non- 
magnetic) alloys. Attention was first at- 
tracted to these alloys because of the high 
resilience and flexibility of the wire form 
used in the construction of orthodontic 
arch wires; and also to the band material 
in its annealed (dead bend) state, because 
of its pliability and the inherent quality of 
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gaining temper through cold working 
during the process of manipulation in fit- 
ting bands, either directly on the teeth or 
on dies. Material for bands may be ob- 
tained for molars in 0.006 by 0.18 inch 
and for anterior teeth in 0.003 by 0.15 
inch and 0.004 by 0.17 inch. Also, seam- 
less contoured molar bands are furnished 
and, by the use of suitable band stretchers, 
make the fitting of a molar band not only 
quick and easy, but also of a greater de- 
gree of accuracy. 

When the strip form of band material 
is used, a lap of from 1.5 to 2 mm. is used 
in spot welding the ends. The band ma- 
terial is pinched around the tooth to be 
banded, with a suitable band pinching 
pliers, then cut short of this measurement 
about 1 to 1.5 mm. to insure that the 
welded band will be a trifle too small to 
fit the tooth. Then, by stretching the 
band over the tooth with band seating 
instruments or by band stretchers, and by 
proper contouring and fitting, the band 
is made to fit the tooth with less effort 
and time than in my experience with any 
of the other metal alloys. 

Records now show that upwards of 
400 bands of this material are now in use 
on molar teeth and a greater number on 
anterior teeth. All bands on anterior 
teeth have spot weld lap joints and about 
one half the molar bands. The remaining 
molar bands are seamless contoured 
bands. Our records show that there has 
not been a single case wherein a band has 
separated at the welded joint, nor has 
there been any corrosion at the joints. 

Suitable attachments for engaging arch 
wire may be procured by spot welding to 
the bands, or the attachments may be 
soldered. Preference is given to the spot 
weld attachments because of ease in at- 
taching and the facilities afforded by 
Positioning to proper alinement while 
welding. 

Perhaps the greatest difficulties in the 
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use of these alloys are encountered in the 
technic of soldering. I am not in accord 
with the advocacy of 100 per cent spot 
welding when it comes to arch wire con- 
struction with the necessary auxillary 
wires for tooth movements. Soldering is 
in reality quite simple for attaching wires 
of a smaller gage to larger wires or even 
wires of the same gage. The soldering 
operation in itself can be accomplished in 
less time than is required for the gold 
alloys. Less heat is required from the 
blow pipe because this alloy is a poor con- 
ductor of heat. Naturally, the heat is 
confined to the area to which it is applied 
and the solder flows more quickly as a 
result thereof. From my experience in 
several thousand soldering operations, it 
seems best to use as little heat as possible, 
keeping the air pressure in the blowpipe at 
a minimum, and producing a round tipped 
flame instead of a sharp pointed flame. It 
is best to hold the area to be soldered 
higher than the flame and, while the flux 
fuses on the wire, gradually approach the 
tip until the solder melts. Eighteen-carat 
solder will flow in this manner, even in a 
small alcohol flame. 

If an excess amount of flux is used in 
the soldering operation, little if any oxida- 
tion of the metal occurs, the flux having 
fused to a considerable distance each di- 
rection from the point to be soldered and 
beyond the area of heat conduction to 
cause oxidation. Should oxidation occur, 
the deposit can readily be removed by use 
of a small knife blade, the bead of flux 
surrounding the soldered joint being 
scraped away at the same time. After a 
few touches to the lathe with a cloth 
wheel in which an abrasive has been in- 
corporated, the soldered joints take on a 
high polish. It is unnecessary to boil the 
deposit away in acid and I have elimi- 
nated the acid jar completely in my office. 

Experience has proved that the higher 
carat gold solders are preferable for this 
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technic and 18-carat is now used, which 
gives no corrosion at the joint and only a 
slight tarnish in certain mouths, which 
might be expected from solder on gold 
alloys. The slight softening of the wire 
from soldering is readily overcome by re- 
tempering through the vibrations im- 
parted in polishing on a high revolving 
cloth or brush wheel. All small gage 
auxiliary spring wires are, in addition, 
wrapped two or three times around the 
base wire before their extension into fin- 
ger springs. 

Soldering may be almost entirely disre- 
garded if we so desire. By a little in- 
genuity, one can construct an entire 
lingual arch, including posts, locks and all 
manner of auxiliary springs from two 
pieces or even one piece of wire. When 
more than one wire is used, the auxiliary 
springs are attached to the base wire by 
a method of wrapping. Likewise labial 
arches can be so constructed in one piece 
by use of open loops and the bending 
(through heat treatment) of the wire on 
itself to form hooks, spurs, etc. 

When chrome alloy receives the same 
care in preparation in its finish and final 
polish that any other metal should re- 
ceive before being put into the mouth of 
a human being, I cannot conceive of a 
better substitute. Among other advan- 
tages that it does possess over the gold 
alloys is the fact that the gingivae and 
soft tissues of the mouth show a greater 


tolerance to it than to gold alloys. There 
is a freedom from adherence of plaques 
and débris to this metal, which cannot be 
said for gold. In addition to the above- 
mentioned qualities of this metal, appli- 
ance construction is accomplished in about 
one third to one half the time; which is 
a decided economic advantage to the busy 
orthodontist. Also, the frequency of treat- 
ment is reduced because of greater flexi- 
bility of appliances, made possible by the 
use of smaller gage wires. 

I do not in any sense consider chrome 
alloys a substitute for gold alloys, but an 
evolutionary product of progress. In the 
light of my experience to date, I would 
not change back to gold alloys. It has been 
argued that the reason for the increased 
one third to one half the time; which is 
their attractive price, but when one 
takes into consideration the value of or- 
thodontic gold scrap material, there can 
be little if any difference in material 
costs. 

Dental materials are not used for their 
material worth in dollars and cents. The 
inherent and intrinsic value as a means to 
the attainment of professional perfection 
can be the only excuse for the choice of 
materials employed. It is this reason 
alone that chrome nickel alloy (non- 
magnetic) is among the materials avail- 
able today for orthodontic practice, the 
material par excellence. 

404 First National Bank. 
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MEDIAN ANTERIOR MAXILLARY CYSTS* 


By EDWARD C. STAEFNE, D.D.S.; LOUIE T. AUSTIN, D.D.S., and 
BOYD S. GARDNER, D.D.S., Rochester, Minn. 


YSTS are not of uncommon occur- 

rence in the mandible and maxilla 

and heretofore it has been assumed 
that almost all of them have been derived 
from the dental system. There is another 
cyst about which, very strangely, little has 
been known, and which probably occurs 
with greater frequency than those of den- 
tal origin. This is the median anterior 
maxillary cyst, which is situated in the 
anterior palatine canal. While cysts in 
this region had previously been removed, 
it was not until 1931,1 when Meyer re- 
ported an incidence of one in sixty-six, as 
determined by dissection of 600 cadavers, 
that it was known that they were com- 
mon. 

In view of the fact that these cysts are 
so common, other anatomists no doubt 
have encountered them. As anatomists, 
they are chiefly concerned with the nor- 
mal, and many of these cysts probably 
have been seen and totally disregarded. 
In a series of roentgenograms of adults, 
Meyer? found what he considered definite 


*From the Section on Dental Surgery, The 
Mayo Clinic. 

*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental As- 
sociation, New Orleans, La., Nov. 6, 1935. 

1. Meyer, A. W.: Our Inadequate Termi- 
nology Concerning Anterior Palatine Region, 
Anat. Rec., 49:19-30 (March) 1931. Median 
Anterior Maxillary Cysts, J.A.D.A., 18:1851- 
1877 (Oct.) 1931. 

2. Meyer, A. W.: Spolia Anatomica: 
Unique Supernumerary Para-Nasal Sinus 
Directly Above Superior Incisors, J. Anat. & 
Physiol., 48:118-120 (Jan.) 1914. 
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roentgenographic evidence of such cysts 
in one of every eighty-eight cases. This 
finding is to be expected, for it is more 
difficult to make a positive diagnosis with 
roentgenograms than it is with actual 
dissection. The incidence of these cysts 
at The Mayo Clinic, which is determined 
from roentgenologic evidence, was in no 
instance less than one in every 100 pa- 
tients. 

The first report of a cyst of this nature 
was made by Meyer, in 1914. It was 
found in a cadaver in which median sec- 
tions were being made. The teeth were 
normal, and dental abscess was excluded 
as an etiologic factor. In 1920, Congdon*® 
reported another, which was 9 mm. in 
height, 5.5 mm. in anteroposterior diam- 
eter and 8.5 mm. wide. This one was 
also found in making sagittal sections in 
the dissecting room. The contents were 
mucoid, and a cyst 2 mm. in diameter 
was seen in the right wall of the larger 
cyst. No communication with the teeth 
was found. The wall of the cyst was 
fibrous and the lining consisted of colum- 
nar epithelium. In 1928, Kronfeld* re- 
ported one which was 8 mm. in length 
and 6 mm. in width and which occupied 
the oral portion of the anterior palatine 
canal. The wall of the cyst was lined 
with stratified squamous epithelium, and 


3. Congdon, E. D.: Supernumerary Para- 
nasal Sinus, Anat. Rec., 19:367-371 (Nov.) 
1920. 

4. Kronfeld, Rudolf: Histopathology of 
Teeth and Their Surrounding Structures, 
Philadelphia: Lea and Febiger, 1933, pp. 
406-410. 
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no evidence of inflammation could be 
found in the specimen. Since that time, 
Kronfeld has observed another one, in an 
edentulous human maxilla. Schroff,® in 
1930, reported four cysts, one of which 
was found in an edentulous patient. All 
of these patients came to his attention 
because of associated symptoms such as 
swelling, pain and drainage. The cysts 
were removed surgically. Two pointed 
labially ; two, palatally. In one case, the 


which are median, and two major an- 
terior palatine canals (Stensen), which 
are lateral canals. As the canals extend 
downward and forward from the nasal 
cavity, they converge and run parallel to 
one another to their termination in the 
anterior palatine fossa or at a point near 
the anterior palatine foramen, if no defi- 
nite fossa is present. In some instances, 
all canals fuse to form a common canal. 
Evidence of the foramina, canals and 


Fig. 1—Anterior maxillary region. a, superior anterior palatine foramina; 5, lateral walls 
of anterior palatine canal; c, anterior palatine fossa. 


Fig. 2—Median anterior palatine cysts: a, directly in median line and probably situated in a 
common canal; 4, in right major canal; c, bilateral occurrence in major canals; d, in edentulous 


maxilla. 


cyst was lined by a well-defined squamous 
epithelium. 

The anterior palatine canal system 
usually consists of four canals: two 
minor anterior palatine canals (Scarpa), 


5. Schroff, Joseph: Cysts in Incisor Canal: 
Further Studies of Pathologic Conditions in 
Region of Naso-Palatine (Incisor) Canal and 
Papilla Palatina, J. D. Res., 10:739-762 
(Dec.) 1930. 


fossa is often seen in the roentgenogram. 
In some instances, two distinct superior 
anterior palatine foramina, one on either 
side of the nasal septum, may be seen in 
the usual direct anterior roentgenograms 
of the central incisor region (Fig. 1 a). 
More often, one foramen only is seen in 
the anterior view, and that is more apt 
to occur when there is a marked deviation 
of the nasal septum. It is not uncommon 
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to see evidence of one foramen in roent- 
genograms of the cuspid region which 
have been made in the customary manner. 

When the canal is sufficiently large, 
evidence of the canal may be seen as fine 
radiopaque lines which extend downward 
from the nasal floor and fade away before 
they reach the alveolar crest. These lines 
are seen laterad from and parallel to the 
median suture line, representing the lat- 
eral borders of the right and left major 
canals or the lateral borders of a common 
canal, as the case may be (Fig. 1 4). In 
roentgenograms of the upper cuspid re- 
gion which have been made in the custo- 
mary manner, the anterior palatine canal 
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anterior palatine canal. The image of the 
posterior margin of the anterior palatine 
fossa rarely extends as high on the roent- 
genogram in relation to the apices of the 
roots of the central incisors as do the 
cysts. The margins of the anterior pala- 
tine fossa are rarely well defined, while 
those of the cyst are usually definitely 
outlined. There is also a marked tend- 
ency for the cysts to become spherical, 
and some of them present a roentgeno- 
logic image that is almost a perfect circle. 

From observations, the majority of 
median anterior maxillary cysts as seen 
in the dental roentgenograms are situated 
directly in the midline and extend lat- 


Fig. 3.—Median anterior maxillary cyst from which there had been a fistulous opening to 
palatal surface for fifteen years, a, cyst; 5, fistulous opening. 


is often seen superimposed on the roots 
of the central incisor teeth. 

The anterior palatine fossa and fora- 
men are frequently seen in the dental 
roentgenogram. They are usually situ- 
ated near the crest of the alveolar ridge. 
They vary markedly in size, and the 
image of the anterior palatine fossa is 
usually elliptical (Fig. 1 c). 

While it is probably impossible from 
the roentgenographic evidence to dis- 
tinguish a small cyst in the lower portion 
of the anterior palatine canal from an 
anterior palatine fossa, there should be 
no difficulty in distinguishing the ante- 
rior palatine fossa from large cysts in the 


erally to the right and the left about equal 
distances (Fig. 2 a). Whether the cysts 
that are so situated originate in a common 
canal is problematic. Those that extend 
laterally to one side only and do not cross 
the midline to the opposite side probably 
originate in the lateral or major canal on 
the involved side (Fig. 2 6). In rare in- 
stances, two distinct and separate cysts 
are seen, one on either side of the midline. 
Such an occurrence suggests cysts in both 
of the major or lateral canals, cysts which 
have developed independently of one an- 
other (Fig. 2 c). The presence of two 
cysts cannot always be demonstrated 
in the roentgenogram, particularly if 
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they are partially superimposed on one 
another, and an occurrence bilaterally 
may be more common than is sus- 
pected. 

It naturally follows that the incidence 
of median anterior maxillary cysts is as 
high in the edentulous maxilla as in the 
maxilla in which the teeth are still pres- 
ent, and they are probably more easily 
recognized in the roentgenogram of the 
edentulous maxilla. Such a cyst may ac- 
count for a marked protuberance that 
occasionally occurs en the alveolar ridge 
in the midline. Failure of the bone di- 
rectly overlying the cyst to become re- 
sorbed when extensive resorption of the 
remainder of the alveolar ridge has taken 
place accounts for this protuberance, al- 


Fig. 4.—Two views of case taken (a) in 
1925 and (b) in 1933. 


though it is also possible that the pro- 
tuberance may result from recent growth 
of the cyst itself. It is difficult to under- 
stand why there is so rarely any trouble 
associated with such a condition, when 
one considers the amount of stress that 
is brought to bear on this prominence by 
artificial dentures, particularly those den- 
tures which have not been readjusted in 
consideration of the resorption that has 
taken place. A cyst with no associated 
symptoms that produced a marked promi- 
nence on the alveolar ridge is shown in 
Figure 2 d. A roentgenographic exam- 
ination with such cysts in mind is no 
doubt indicated in cases in which there is 


localized or referred pain in the anterior 
region of the maxilla. 

A median anterior maxillary cyst from 
which there had been an opening into the 
palatal surface for a period of fifteen 
years is shown in Figure 3 a. This cyst 
was seen in a man, aged 66, who had 
generalized vascular and cerebral arterio- 
sclerosis. The Kline, Hinton, Kahn and 
Kolmer tests were negative. There was 
a history of an acute infection with subse- 
quent drainage into the palatal surface 
for several weeks. This occurred fifteen 
years prior to the time that the present 
photograph was made (Fig. 3 4). The 
opening has been present since that time. 
A probe could be inserted fully 1 cm. be- 


Fig. 5—Squamous epithelial lining of cyst 
shown in Figure 4 (175). 


yond the orifice of the opening, and epi- 
thelium from the palatal surface ex- 
tended upward to line the cystic tract. 
The patient had experienced no discom- 
fort since the infection that produced the 
opening had occurred. The dental roent- 
genogram revealed a typical median an- 
terior maxillary cyst directly in the mid- 
line (Fig. 3 a). The left lateral incisor 
was negative to vitality tests, and there 
was also roentgenographic evidence of 
periapical infection, but the central in- 
cisors were vital. Other conditions being 
favorable, surgical interference is no 
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doubt indicated in cases such as this, but 
this particular patient was considered a 
poor risk and operation was not advised. 


REPORT OF CASES 


Case 1.—A man, aged 38, came to the 
clinic late in 1925. In the course of a gen- 
eral physical examination, a dental roent- 
genologic examination revealed evidence of 
a cyst in the median line of the anterior 
part of the maxilla (Fig. 4 a). The cyst 
had not produced any symptoms, and the 
patient was unaware of its presence. He 
said that the missing incisors had been 
knocked out while he had been playing 
football about twenty years prior to the 
time of examination, but it was our opin- 
ion that this injury probably was not re- 
lated in any way to the formation of the 


Fig. 6—Median anterior maxillary cyst. a, 
roentgenogram; b, gross specimen. 


cyst. Sept. 25, 1933, a dental examination 
was again made as a part of a general 
physical examination. The roentgeno- 
grams at this time revealed a root in the 
upper first molar region, and disclosed 
that eight teeth still were present in the 
maxilla, Three of these were infected. 
The cyst that had been noted in the an- 
terior part of the maxilla eight years be- 
fore had increased markedly in size (Fig. 
4 5). It was one of the largest cysts of 
this nature that we have had occasion to 
see. There was no pain present. Removal 
of the remaining upper teeth was indi- 
cated, and removal of the cyst was also 
advised. The cyst, which was filled with 
a thin fluid, was removed from the palatal 
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surface. Some difficulty was experienced 
in enucleating it because of its thin wall, 
and it was impossible to remove it intact. 
Microscopic examination revealed a rela- 
tively thin wall of fibrous tissue that was 
lined throughout with squamous epithelium 
(Fig. 5). The large size of the cyst prob- 
ably accounts for the thinness of the wall. 

Case 2.—A man, aged 24, came to the 
clinic in 1932, suffering from ulcerative 
colitis. A complete roentgenologic exam- 
ination was requested by his examining 
physician in the course of the general 
physical examination. At the time of den- 
tal examination, the patient said that he 
often had experienced pain in the anterior 
palatine region. The roentgenogram re- 
vealed a cyst in the anterior palatine 
canal (Fig. 6 a). The pulp chamber and 
the pulp canal of the right central incisor 
were completely obliterated and a com- 
munication between the root of this tooth 
and the cyst was suspected. Removal of 
the cyst was advised. The soft palatal tis- 
sue was retracted posteriorly and a large 
opening into the anterior palatine canal, 
which had to be enlarged very slightly to 
allow enucleation of the cyst, was re- 
vealed. The cyst was separated with ease 
from the wall of the cavity in which it was 
situated, with the exception of the superior 
portion, at which point it was found nec- 
essary to separate it from the contents of 
the canal, which extended upward. The 
good view of the bony cavity had after 
removal of the cyst revealed no communi- 
cation with the roots of the incisors. The 
cyst measured about 1 cm. in diameter 
(Fig. 6 5). There was no anesthesia or 
apparent ill effects as a result of removal 
of the nasopalatine nerve and blood vessels. 

Microscopic examination revealed a 
cyst that was lined throughout with a 
well-defined transitional or cuboidal epi- 
thelium (Fig. 7 a). In the thick fibrous 
wall was another small cavity with the 
contents still in place. This also was lined 
with well-defined transitional or cuboidal 
epithelium. The contents of the cavity 
were mucin, as revealed by carmine stain 
for mucin (Fig. 7 5). An examination of 
every tenth section throughout the entire 
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cyst revealed a few daughter cysts. The 
contents were mucin in all those in which 
the contents could be demonstrated. Serial 
sections ruled out any possibility that these 
small cysts were a part of the main cyst. 
One of these smaller cysts is illustrated in 
Figure 7 c. The nasopalatine blood ves- 
sels and nerves were situated within the 
fibrous wall of the cyst. Several remnants 
of epithelium were scattered throughout 
the fibrous tissue, and in some regions 


roneously interpreted as evidence of a 
large anterior palatine fossa, for its pres- 
ence was not noted in the report of the 
dental examination. The patient returned 
Oct. 7, 1932, and, in the course of a gen- 
eral physical examination, a tumor of the 
bladder was found. Dental roentgeno- 
grams revealed a pulpless upper left cen- 
tral incisor and a median anterior maxil- 
lary cyst (Fig. 8 a). In view of a history 
of drainage at a point immediately pos- 


Fig. 7.—Cyst shown in Figure 6. a, lining of cuboidal epithelium (650) ; b, accessory cyst 
with mucoid content in place (20) ; c, smaller daughter cyst in wall of larger cyst with mucoid 


content (480); d, mucous glands (220). 


there were large masses of mucous glands 
(Fig. 7 d). 

Case 3.—A man, aged 36, came to the 
clinic, Dec. 23, 1920, suffering from 
amebic colitis. A dental roentgenologic 
examination revealed three infected teeth, 
which were extracted. The image of a 
cyst in the median line was probably er- 


terior to the incisor, extraction of the tooth 
and removal of the cyst were advised. 
Shortly thereafter, the tooth was ex- 
tracted elsewhere, but the cyst was not 
disturbed. The patient again returned to 
the clinic, Sept. 29, 1933, for a medical ex- 
amination, and a dental roentgenogram 
was made (Fig. 8 4). October 3, the cyst 
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was removed surgically by enlarging the 
anterior palatine foramen slightly. The 
postoperative course was uneventful. A 
roentgenogram made Oct. 3, 1934, exactly 
one year after removal of the cyst, is 
shown in Figure 8 c. There is no roent- 
genographic evidence that the cavity for- 
merly occupied by the cyst has begun to 
be filled in with bone, and one is led to 
believe that it will not, when one considers 
that twelve months had elapsed since the 
enucleation of the cyst. A microscopic ex- 
amination of several sections showed that 
the entire cyst was lined with ciliated co- 
lumnar epithelium (Fig. 9 a). There was a 
marked infiltration of leukocytes and 
plasma cells in the wall of the cyst. In 
Figure 9 b is shown an inflammatory region 
in which the lining of the cyst has been 
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surrounding bone. The main epithelial 
rest in this region is the nasopalatine duct 
which, in some instances, may be patent. 
Meyer, who quoted Peter,® said that the 
so-called nasopalatine ducts really are 
cords, which may form in continuity or 
in a discontinuous way. From an exam- 
ination of twenty-nine canals in young 
fetuses, he concluded that their origin in 
continuity is relatively rare. Peter found 
the cords usually divided into three por- 
tions: one, a solid sprout extending down 
from the nasal cavity and composed of 
the cells characteristic of the nasal cavity ; 
another, extending from the oral cavity 
and composed of squamous epithelium 
characteristic of the palate, and a third 


Fig. 8.—Three views of case, made a, Oct. 7, 1932; b, Sept. 29, 1933; c, Oct. 3, 1934. 


penetrated and destroyed. An examination 
of the walls also revealed mucous glands, 
and a few accessory cysts. Such a small 
cyst and a mucous gland in the wall of 
the large cyst is shown in Figure 9 c. This 
small cyst was also lined with ciliated 
columnar epithelium. A higher magnifica- 
tion of the mucous gland is shown in Fig- 
ure 9 d. A mucous stain revealed micin. 


COMMENT 


Meyer suggested that these cysts origi- 
nate from epithelial remnants that persist 
in the nasopalatine closure. There is pro- 
liferation of these remnants with an ac- 
cumulation of secretion from cysts that 
enlarge through pressure atrophy of the 


of degenerated cells in the connective tis- 
sue between these two. It has been as- 
sumed that the cords, which are readily 
demonstrated in late fetal life, disappear 
and are not present in the adult, but that 
they do tend to persist is suggested by the 
presence of the relatively large number of 
cysts that occur in this region. 

Assuming that cysts develop from epi- 
thelial cords that persist, is there neces- 
sarily any relationship between the type 
of lining found in the cyst and the various 
types of epithelium found in the three 
portions of the cord or duct? If this re- 


6. Peter, Karl, quoted by Meyer, Footnote 
1, second reference. 
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lationship exists, those lined with ciliated 
columnar epithelium have their origin 
from the sprout extending down from the 
nasal cavity ; those lined with transitional 
epithelium arise from the midportion, and 
those lined with squamous epithelium 
arise from the cord extending from the 
oral cavity. 

Grohs’ said that mucous glands often 
enter these nasopalatine ducts. If the 
opening at the palatine end of the duct 
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walls of the main cysts is of interest when 
one considers their origin. Meyer, in 
discussing the origin of the small cyst 
which occurred in the wall of the cyst 
reported by Congdon, suggested the pos- 
sible occurrence of mucous glands in the 
wall of the cyst, but said that it seemed 
more likely that the two cysts arose from 
separate epithelial remnants and _ later 
fused. While numerous mucous glands 
were noted in the walls of the cysts ex- 


Fig. 9.—Cyst shown in Figure 8. a, lining of ciliated columnar epithelium (610); b, area 
of localized inflammation penetrating epithelial lining (><115); c, daughter cyst and mucous 
gland in wall of cyst (55); d, mucous gland seen in &( 340). 


is closed and the glands produce mucus 
that cannot be eliminated, a retention 
cyst may develop. 
The presence of small cysts in the 
7. Grohs, Richard: Epithelial Rests in Re- 


gion of Palatinal Papilla of Upper Jaw 
(Abstr.), J. D. Res., 14:187-188 (June) 1934. 


amined at the clinic, there was no definite 
evidence that the daughter cysts devel- 
oped from any of them. Whether a mu- 
cous gland, such as shown in Figure 9 d, 
with the layer of basal cells surrounding 
it, has potential ability to develop into a 
cyst is problematic. 
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It is also possible that epithelial buds 
may be formed by proliferation and 
downward growth of the epithelium into 
the wall of the cyst. Degeneration of the 
center of such a bud, and final separation 
from the mother cyst, may result in the 
formation of a daughter cyst. 

This report is made primarily to dem- 
onstrate the three different types of epi- 
thelium that line median anterior palatine 
cysts. From microscopic examinations 
made at the clinic and elsewhere, it is 
apparent that most of these cysts are lined 
with squamous epithelium. The roent- 
genogram is not an aid in predicting the 
type of epithelial lining present. This is 
to be expected, for when the cyst can be 
diagnosed definitely from the roentgeno- 
graphic evidence, it has reached sufficient 
size to occupy all or a large portion of the 
anterior palatine canal. 

The cysts are limited as to size. We 
have had an opportunity to examine an 
unusually large number of roentgeno- 
grams, and few cysts larger than the one 
illustrated in Figure 5 5 have come to 
our attention. The fact that the cyst does 
not tend to grow beyond certain limits 
suggests that drainage of the contents to 
the surface may take place. The drainage 
may be constant or intermittent, and so 
scant that it cannot be detected grossly. 
Such drainage is probably more readily 
established because the bony cavity that 
the cyst occupies is not closed, but com- 
municates directly with the oral and 
nasal cavities. Again, continued growth 
may be inhibited by pressure on the epi- 
thelium itself. 

While the majority of these cysts prob- 
ably are insignificant clinically, there are 
those that become infected or exert pres- 
sure on the nasopalatine nerve and pro- 
duce pain. In such instances, surgical 
removal is indicated. Enucleation of the 
cyst is made with ease from a palatal ap- 
proach, and there need be no interference 
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with the incisor teeth, if these teeth are 
present and if one wishes to retain them. 
Whether one should view cysts in which 
there is no clinical evidence of infection 
as possible sources of infection, we are not 
prepared to say. As yet, we have not felt 
justified in interfering surgically in the 
absence of clinical evidence. 

There are apparently no unsatisfactory 
postoperative sequelae as a result of re- 
moval, even though. the nasopalatine 
nerves and vessels are necessarily removed 
with the cyst. In no instance did patients 
experience any abnormal or peculiar sen- 
sations in the anterior palatine region 
following operation. That there may be 
a failure of the cavity that formerly was 
occupied by the cyst to become filled with 
bone is suggested in one of the cases re- 
ported here in which there was no change 
in the roentgenographic appearance of the 
cavity one year after removal of the cyst. 
As the region was not exposed again, the 
nature of the contents of the cavity was 
not determined. It is unlikely that the 
area of radiolucence that persists is evi- 
dence of a recurrent cyst. Unlike cysts 
of dental origin, the bony cavities that 
these cysts occupy are lined with peri- 
osteum, and failure to remove the inner 
periosteal lining from the surface of the 
bony cavity at the time of enucleation of 
the cyst probably accounts for the failure 
of the cavity to become filled with bone. 

The median anterior palatine cyst has 
not been generally recognized as such in 
the dental roentgenogram, and the image 
of these cysts, as illustrated in most text- 
books, has been referred to as large an- 
terior palatine fossae. Curiously, those 
roentgenograms selected to illustrate large 
anterior palatine fossae are most typical 
of cysts. A knowledge that median ante- 
rior palatine cysts are not of uncommon 
occurrence is therefore important in den- 
tal roentgenologic diagnosis because it rec- 
tifies a very common misinterpretation. 
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MALIGNANT TUMORS OF THE MOUTH* 


By CARROLL W. STUART, D.D.S., B.S., M.S., M.D., F.A.C.D., Chicago, Ill. 


profession has, in the last few years, 

been accepted by the public as a defi- 
nite member of the health preserving and 
healing arts. We as dentists can preserve 
this relation to society just as long as we 
progress with science and take our place 
with our co-workers in the battle against 
the several diseases that are continuously 
destroying the lives of our friends, neigh- 
bors and patients. In glancing over the 
list of diseases most prevalent in this 
country, we find: heart diseases, first; 
cancer, second; kidney disease, third; 
diseases of the brain, fourth; pneumonia, 
fifth, and tuberculosis, sixth. 

I already hear the question: ‘Well, 
what of that? Those are diseases we 
have little or nothing to do with, so what 
can we do to assist in this battle?” True 
enough, we can do little in the case of 
most of these conditions, but there is one 
that we can concentrate on and materially 
assist in controlling. That is the one in 
the second place: cancer. It has been 
estimated that there are at the present 
time more than 500,000 persons suffer- 
ing with cancer in the United States, of 
which one fourth die annually. About 
4 per cent of the malignant tumors are 
found in the mouth. (These statistics 


Boose is no doubt that the dental 


*Read before the Section on Oral Surgery, 
Exodontia and Anesthesia at the Seventy- 
Seventh Annual Session of the American Den- 
tal Association, New Orleans, La., Nov. 5, 
1935. 

1. Cancer Mortality in the United States 
(Registration Area), Report of the American 
Society for the Control of Cancer, 1931. 
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were compiled in 1930, and the figures 
are undoubtedly about 10 per cent below 
the actual number of cancers in our coun- 
try today.) 

With a conservative interpretation of 
these figures, we find that 20,000 people 
are suffering with cancer of the mouth, 
most of whom will go to their dentist 
for advice before they turn to anyone else 
for help. If we next consider the pre- 
cancer conditions of the mouth, we are 
surprised to find that the number of pa- 
tients runs into the ten thousands. Per- 
haps we begin to realize the responsibility 
placed on us of advising all of our friends 
and neighbors lest they lose their lives 
from this dreadful disease. 

I use the term “dreadful disease’ ad- 
visedly, because it is one of the most ter- 
rible diseases known to the practice of 
medicine. Can you show me any disease 
of the human body which is any more de- 
moralizing to the patient and his relatives 
than cancer? Do you know of any more 
unsightly thing than one of these slowly 
growing, constantly infiltrating, often 
ulcerating and suppurating malignant 
tumors that prevent a man from taking 
his bread and water, and in addition 
causing pain of an extreme tic douloureux 
type, making him hope and pray to die? 
The most pathetic part of this picture is 
that most of this terrible suffering could 
have been prevented had the patient 
sought advice early and been skilfully 
treated. 

I am going to venture a broad state- 
ment, fully realizing that I shall be 
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criticized for it, but one that I honestly 
believe: There is little excuse nowadays 
for the loss of a life from cancer of the 
mouth. True enough, there are several 
different types and one or two are con- 
sidered incurable. They are found rather 
infrequently; and I am confident that 
even those could be cured if diagnosed at 
an early date and skilfully treated with- 
out delay. Whether we are interested in 
the treatment of cancers or not, it is our 
job, by virtue of our position in society— 
it is our responsibility at least—to caution 
a patient at once and direct him when- 
ever a suspicious lesion is seen within the 
oral cavity. 

There are several sides to consider in 
meeting this responsibility. We see pa- 
tients who are actually afraid to learn 
the truth about a lesion of the mouth, or 
any other portion of the body, when they 
have the least idea that it might be a 
cancer. They delay a visit to the dentist 
or physician until, almost hysterical from 
worry or pain, they are literally driven 
to seek help. Another group seek advice, 
but offer all sorts of excuses and alibis 
rather than accept proper care. Of 
course, we have quacks who prey on can- 
cer patients by applying caustic salves or 
injecting mystic solutions. I saw one 
man who had accepted the services of one 
of these charlatans. He had been treating 
this patient for a cancer of the lower lip 
with some caustic salve. After all of the 
soft tissues covering the anterior two 
thirds of the mandible had been literally 
burned away, the patient entered one of 
our clinics to find that the condition was 
not a cancer and undoubtedly never had 
been. Then we have professional col- 
leagues who, although sincere, really 
watch suspicious lesions too long before 
making an accurate test lest they may be 
required to tell a friend that he or she is 
facing cancer. 

Our patients frequently refer to the 
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old statement, “They have not yet found 
the cause of cancer,” and, in the very 
next breath, they tell of a friend who 
died of cancer of the tongue that was due 
to the presence of a badly decayed tooth. 
That seems to be the extent of their 
knowledge of the subject. They little 
know that the term “cancer” is used as a 
group name for tumors which, of them- 
selves, tend to destroy life. One author- 
ity describes more than 200 different 
kinds of malignant tumors, and, in his 
clinic, he goes on to group each one of 
them into eight different types. This 
gives us practically 1,600 kinds of malig- 
nant tumors to consider, each one of 
which might easily have its own specific 
group of causes. 

Let us consider lesions of the skin. In 
the skin, there are several layers of cells 
which are continuously wearing out and 
must be replaced. To take care of these 
replacements, nature supplies new cells, 
which when young (embryonic) are in- 
capable of performing the service of the 
mature cells, protection to the human 
body. As these cells grow and mature, 
they go through several changes or stages, 
but they may be stopped at any level of 
their development by many different com- 
binations of conditions and, instead of 
becoming mature and useful, multiply 
rapidly in that stage of development un- 
til a tumor is formed, and this is a can- 
cer. You see, therefore, that any group 
of conditions that will keep cells from 
maturing normally and at the same time 
permit them to multiply in one stage of 
maturity is a cause of a cancer. We 
have scores of these etiologic combina- 
tions. 

Permit me to illustrate by sighting a 
basal-cell carcinoma of the cheek. As the 
superficial layers of the skin on the cheek 
were wearing away, Nature put in some 
new cells, which were intended to ma- 
ture and protect the area. About the 
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time they had a good start in life, they 
became retarded because the tissue fluids 
were not exactly normal from a chemical 
standpoint. As there was a slight burn- 
ing sensation in the area, the patient 
scratched the lesion with her fingernails. 
As a scab formed, it would be scratched 
off rather promptly, and, in addition, 
perhaps the patient rubbed a caustic salve 
on at nights to heal the wound and ap- 
plied face powder, to which she was sen- 
sitive, during the day. This by no means 
unusual group of conditions could easily 
be the cause of a cancer. 

In the mouth, the presence of a sharp 
tooth, a poorly fitting denture, a broken 
crown, etc., may be a factor in cancer, 
but there must be other conditions added 
before malignant tumor will result. On 
the other hand, precancerous conditions 
may remain quiescent for years and with- 
out malignant change; but we must re- 
member that the tissues of the mouth are 
easily and almost constantly irritated, 
and obviously all precancer lesions 
should be treated before they have a 
chance to become serious. 

Many people, even yet, believe can- 
cers have roots. This idea is, of course, 
prompted by the statements concerning 
the theory of continuous permeation of 
lymphatics during metastasis.? In report- 
ing his studies, Handley® tells of a very 
definite progression of metastatic growth 
from primary cancers. Borrman found 
that metastatic tumors of the stomach 
wall which had long been regarded as 
implantations from cancers of the esopha- 
gus were directly connected via the 
lymphatics with the primary tumors. In 
other words, he found a continuous col- 
umn of tumor cells down the lymphatics 
to the stomach. Bloodgood believed that 


2. Ewing, James: Neoplastic Diseases, 


Treatise on Tumors, Ed. 3, Philadelphia: W. 
B. Saunders Co., 1928, p. 78. 


3. Footnote 2, p. 73. 


The Journal of the American Dental Association 


successful extirpation of cancer of the 
tongue and infected lymph nodes could 
be accomplished only by extirpation of 
the lymphatics joining the ulcer and the 
lymph nodes. Ewing? points out that al- 
though these men report such findings, 
the majority of observers fail to find, in 
early cases, such uniform continuous 
connections and are agreed that such 
metastatic infections are usually by 
means of emboli. As a matter of fact, 
metastases from cancer of the tongue 
often occur in distant nodes, sometimes 
on the opposite side of the neck. In gen- 
eral, we may say that the rapidly growing 
epidermoid* and glandular cancers us- 
ually disseminate by lymphatic embolism, 
while slow growing and recurring tu- 
mors, especially of the skin,® extend by 
continuous permeation. 

Each type of cancer has its own char- 
acteristics. Their origin, manner of 
growth and progressive dissemination are 
as independently characteristic as the 
habits of a temperamental child. 

The human body has a defense mech- 
anism that it uses against these malig- 
nant invaders. It seems to be generally 
believed that cancer cells travel from one 
part of the body to another at will. Such 
is not the case. In the first place, some 
are either too lazy to travel a great deal 
or have a hard time growing. They are 
the slow growing types that remain cir- 
cumscribed for a long time. Then too, 
cancer cells, bacteria or any other invad- 
ing substance, such as particles of coal 
dust, have certain well-guarded barriers, 
or filtering stations, known as lymph 
nodes, which they must pass through if 
they are to be disseminated along the 
lymphatics. We have evidence of cancer 
cells being destroyed by lymph nodes for 
a time, and after these nodes have with- 


4. Footnote 2, p. 888. 
5. Footnote 2, p. 885. 
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stood the attack of the cancer cells for 


some time and their resistance is gone, 


they become a prepared soil for the im- 
plantation of cancer cells. 

How, then, are we to make a diagnosis 
of all these conditions? Make a biopsy, 
having the tissue examined in the patho- 
logic laboratory. That would be a 
good answer on an examination paper. 
But permit me to describe this procedure. 
I have taken tissue from cancers and sent 
it to excellent laboratories and received 
a negative report because I did not take 
the piece of tissue from the right place in 
the tumor. We do not intend to take a 
large amount of tissue for this examina- 
tion. Remember that the cancer cell is a 
sort of wandering cell; that is, it is ca- 
pable of moving or being moved from one 
place to another by the flow of either 
lymph or blood, or by the pressure ex- 
erted on the tumor tissue while a speci- 
men is being taken for biopsy and, of 
course, the more of an operation we make 
of the biopsy, the greater the chance of 
spreading the cancer. We should be 
careful in this simple procedure. Let us 
select the location from which we are 
going to take the specimen. If we want 
just cancer cells, let us take it from the 
center of the ulcer or midportion of the 
tumor. If it is a tumor in the transitional 
stage of development from a benign tu- 
mor and we take the specimen from the 
very tip of, let us say, a papilloma, we 
may expect to obtain no cancer cells at 
all, but if we want to make a biopsy that 
will give us the most valuable informa- 
tion, it is better to take the piece of tis- 
sue from the side of the base where the 
granulations are to be seen and include a 
very small amount of normal tissue with 
it. This sort of specimen will give the 
pathologist an opportunity to orient him- 
self with the normal adjoining tissues and 
report on not only the malignancy of the 
tumor, but also the type of cells involved 
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and the character of the invasion; which, 
after all, is the type of report most de- 
sired. 

The amount of tissue needed is a piece 
about the size of a pea. Sharp instru- 
ments should be used, sharp biopsy for- 
ceps being the best. Pinching the tumor 
while holding it to grasp the tissue with 
the forceps should be avoided, and the 
specimen should be “picked” from its 
position. If the operator wishes to use a 
local anesthetic, an injection will have 
to be made, but only a small amount is 
deposited directly into the area from 
which the specimen is to be obtained. 

As for the deeper tumors, such as in a 
lymph node in the neck, we may take 
them out for examination or we may 
make what is known as an aspiration 
biopsy. This is the procedure of choice 
with tumors lying below the surface of 
normal tissue where tissue cannot be ob- 
tained except by surgical incision through 
normal tissue. Hayes E. Martin and 
Edward B. Ellis,® of the Memorial Hos- 
pital, New York, first described the pro- 
cedure in 1930 and made a report on it 
again in 1934. They describe their tech- 
nic as follows: 

The skin at the site intended for punc- 
ture is painted with iodine and a small 
area of skin is infiltrated with 1 per cent 
procaine. In particularly sensitive re- 
gions, some of the local anesthetic is in- 
jected along the line of intended puncture 
down to the tumor. With a bistoury 
pointed scalpel (No. 11 Bard Parker 
blade), a stab wound is made with the 
instrument held at right angles to the 
skin. This puncture of the skin facili- 
tates the insertion of the needle and pre- 
vents the contamination of the aspirated 
material with surface epithelium. An 18- 
gage needle tightly fitted to a 20 cc. 
record syringe (with the piston closed) 


6. Martin, H. E., and Ellis, E. B.: Surg. 
Gynec, Obst., 59:578-589 (Oct.) 1934. 
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is then inserted through the superficial 
tissues until the point is felt to enter the 
neoplastic mass. When the needle is 
guided by palpation with the disengaged 
hand, it is striking how readily a differ- 
ence in consistency of the tissue can be 
felt as the point of the needle enters the 
mass. When the point of the needle is 
within the tumor, the piston of the 
syringe is partly withdrawn to produce 
a vacuum and the needle is advanced 1 
to 3 cm. farther, depending on the struc- 
ture and size of the tumor. The needle 
is withdrawn to the same distance and 
advanced again, a vacuum being main- 
tained constantly and the point of the 
needle kept within the tumor. Tissue 
from the tumor mass enters the needle 
and is held within it both by the punch 
action of the advancing needle and by 
suction of the vacuum. Before the needle 
is completely withdrawn from the tis- 
sues, the piston must be slowly released, 
the syringe detached and the needle with- 
drawn separately. After the withdrawal 
of the needle, the syringe is partially 
filled with air and again attached, and 
the contents of the needle are slowly and 
carefully expelled on a glass slide. A 
second slide is then placed over the first 
and, with firm pressure, the contents are 
crushed very thin. Then the slides are 
drawn across each other lengthwise. 

The specimen is then prepared by fix- 
ing the smear with heat and immersing in 
the following solutions: alcohol, one 
minute, water, one minute, hematoxylin, 
one minute, water, one minute. It is 
checked by microscope for cellular stain, 
and the process repeated if necessary. 
Then eosin, one minute, alcohol (95 per 
cent), one half minute, carbolxylene, one 
half minute, xylene, one half minute, are 
used and the specimen is mounted with 
Canadian balsam and cover glass. 

It is advisable to have a Wassermann 
and a Kahn test in all cases. In dealing 


with cancer, the knowledge of the pres- 
ence or an absence of syphilis as a causa- 
tive factor or a complication is of such 
importance that, in the majority of 
clinics, blood tests are routine. A boy, 
aged 16, who came to my clinic some 
time ago had a large swelling of the left 
cheek. For nine months, he had been 
under treatment for different conditions 
in several of the better medical institu- 
tions. On examination of the neck, we 
found two large ulcers over the course of 
the sternocleidomastoid muscle. (One of 
the chiefs of staff made a statement a 
few years ago bearing on such cases as 
this one: “Gummas of the neck always 
occur over the course of the sternocleido- 
mastoid muscle.”) As there was no rec- 
ord of a blood test in the history, blood 
was drawn for a Wassermann and a 
Kahn test. The reaction proved to be 
positive, 4 plus. The age of the patient 
had misled the doctors for several months. 
He was given antisyphilitic treatment 
and the tumor of the cheek receded satis- 
factorily. Since then, a blood test is rou- 
tine in a patient who is suffering from 
tumor any place in the body. 

Cancer of the lip is chiefly a disease of 
men from 50 to 70 years of age, but it 
does occur in women and young adults. 
Among the thirty-five cases reported by 
Warren, four were in women and three 
of these were smokers. Of 1,338 cases 
collected by Fricke, 91 per cent were in 
men and four of the lesions were mul- 
tiple. Many were clearly traceable to 
irritation from pipes and cigars. A child 
4 years old was brought to the clinic at 
Memorial Hospital in New York with a 
cancer of the upper lip which was super- 
imposed on a lesion of impetigo and was 
due to the almost continual scratching of 
the lesion by the child. The majority of 
cancers of the lip occur on the lower lip 
and laterad from the midline. Contact 
infection has been held responsible for 
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the appearance of a cancer on the upper 
lip opposite the lesion on the lower lip, 
but lymphatic connections offer an al- 
ternative explanation, since both blood 
and lymph vessels encircle the lips. 

Two main forms of these lesions oc- 
cur, papillary and ulcerative infiltrating 
types. The papillary form appears as a 
wartlike thickening that long remains 
elevated, at times with greatly elongated 
papillae. It extends slowly in all direc- 
tions as a flat thickening within the epi- 
dermis and is slow to invade the deeper 
tissues of lymph nodes. Therefore, the 
underlying tissues remain soft. Later, it 
may ulcerate and follow the usual course 
of an infiltrating cancer. This type of 
cancer is of long duration and has a some- 
what characteristic appearance. Since 
this type yields to conservative operation, 
it should be carefully distinguished from 
the more malignant forms. 

The ulcerative type has an early in- 
filtrating process which may be evidenced 
in a thickening of the epithelium or as a 
nodular growth invading the submucosa 
from the first and lying beneath rather 
than on the surface of the mucous mem- 
brane or skin. When it ulcerates, it pro- 
duces a broad deep ulcer with pearly 
edges or a bulky excavation, which may 
then become fungated. These lesions are 
not infrequently associated with much in- 
flammation, extending along the floor of 
the mouth to involve the periosteum of 
the mandible. Within a short time, 
they invade the lymph nodes of the 
mental, sublingual and submaxillary re- 
gions. 

Cancer of the tongue is one of the 
most accessible tumors and may be recog- 
nized in its early stages. In spite of all 
that, it is one of the most malignant types 
of cancer, with a mortality of from 75 
to 90 per cent. The microscopic struc- 
ture of these tumors is rather uniform, 
but as their gross features and clinical 
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courses vary considerably, a very detailed 
acquaintance with this disease is de- 
manded of one who hopes to deal with 
them successfully. Failure to recognize 
early or precancer conditions, temporiz- 
ing with small but fully developed lesions 
and extravagant sacrifice of tissue in mild 
cases are common errors, and are largely 
responsible for the ultimate mortality in 
these cases and for that dread of the dis- 
ease which leads many to conceal its ex- 
istence as long as possible. 

This disease occurs chiefly in the 
fourth to sixth decade. Sigel observed a 
case in a boy 6 years of age. Piquet ob- 
served that 17 per cent occur in women. 
The important factors in the causation 
of buccal cancer are syphilis, the use of 
tobacco and the presence of defects of the 
teeth. Not infrequently, all three of these 
factors are present at the same time. I 
have seen three different types of cancer 
on one side of the tongue at the same 
time. The patient was syphilitic and an 
inveterate smoker and his mouth was 
very dirty. The action of syphilis is in- 
direct. Cancer is usually superimposed 
on a long exisiting syphilitic lesion when 
the combination does occur. The pearly 
white thickening of the epithelium in 
leukoplakia is characteristic and so must 
always be regarded with suspicion. 

Tobacco plays the most important role 
in the causation of cancer of the mouth. 
Its exact effect is not entirely understood, 
but its use is prone to produce a sort of 
inflammation which prepares the tissue 
for the development of cancer. Tobacco 
chewers often are victims of cancer in 
the area which is in contact with the quid. 
Tobacco cancers occur not only on the 
lips and side of the tongue, but also on 
the base of the tongue, tonsil, pharynx, 
palate and larynx. It seems evident that 
the thermal factor is hazardous. 

An imperfect condition of the teeth is 
apparently directly responsible for many 
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cancers of the mouth. The most obvious 
cases are those in which a projecting or 
ragged tooth continually abrades the 
mucous membranes, especially of the 
tongue. It is often difficult to detect the 
exact source of the dental irritation and 
so it is frequently overlooked. Imperfect 
alinement of the teeth, a sharp although 
smooth edge, caries, especially of the 
roots, pyorrhea, a chronic alveolar ab- 
scess, or the traumatism of a troublesome 
extraction may be sufficient to initiate 
cancerous growth, especially in a syph- 
ilitic patient who is a smoker. Many 
other inflammatory lesions have been de- 
scribed as precancerous. Jacobson enu- 
merates them as: (1) chronic glossitis 
with hypertrophy and fissures, (2) leuko- 
plakia, especially of the fulminating type, 
(3) ichthyosis, or later stages of leuko- 
plakia, (4) chronic atrophic glossitis, 
“bald tongue,” (5) papillomas of various 
types, (6) fissures and (7) ulcers of any 
type. 

The treatment of cancers of the mouth, 
as that for neoplasms of any other por- 
tion of the body, consists of preventive 
(or prophylactic) and active therapy. In 
the former, we must recognize the pre- 
cancerous conditions and correct them 
before the true cancer develops. There 
are four recognized therapeutic means of 
treatment in cancer: (1) the surgical 
knife, (2) the surgical cautery, (3) ra- 
dium and (4) the roentgen rays. 

All of the effects of radium and the 
roentgen rays on the tissues are not un- 
derstood, but the physics of radiation and 
many of the reactions of rays on living 
tissues have been sufficiently studied that 
they may be used with safety. Very sat- 
isfactory results are being obtained at the 
present time. 

Time was when patients suffering with 
cancer submitted to operation, unless the 
condition was hopeless, and then irradia- 
tion was advised ; but now we know that 
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embryonic cells are readily destroyed by 
radium and roentgen rays, and that, as 
the cells become more mature, they are 
more resistant to the rays. In the fore- 
most cancer institutions of the world, 
cancerous growths are grouped by biopsy 
into ray-sensitive and ray-resistant tu- 
mors. At Memorial Hospital, New 
York, Groups 1, 2, 3 and 4 are ray sen- 
sitive and 1, 2, 3 and 4 are ray resistant. 
Irradiation is, therefore, preferred to 
surgery in some cases, and vice versa. 
The Canti movie film showed how the 
rays tend to stop the movements of can- 
cer cells and fix them in their place be- 
fore true destruction takes place. Not 
infrequently, tumors are irradiated before 
surgical procedure and again almost im- 
mediately after the operation. 

Another therapeutic means, and a most 
useful one, is the actual cautery knife, 
which is quite as valuable in its place as 
the surgery knife. It has become very 
popular within the last few years. 

Permit me to differentiate between the 
cautery knife or loop and the old style 
cautery iron, which simulated the solder- 
ing iron. We seldom see the latter nowa- 
days. Radium is an element extracted 
from uranium metal. The life of a gram 
of radium is approximately 2,500 years. 
That is to say, the molecules of radium 
will continue to be reduced in their 
atomic weight and explode to give off 
rays for a period of about 2,500 years. 
The alpha, beta and gamma rays are 
given off. The alpha rays are of little 
consequence to us. The beta rays are the 
caustic rays and the gamma rays destroy 
cancer cells, with but little effect on the 
normal tissue cells. By combining the 
beta and gamma rays, we may obtain as 
much caustic reaction as we desire, with 
the true effect of the gamma rays. Dosage 
of rays, both radium and roentgen, are 
determined according to the maturity of 
the cells and the size and depth of the 
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tumor. Of late, we have heard a great 
deal about the high voltage roentgen-ray 
machines, but according to Hayes Mar- 
tin, of New York, experience has taught 
us that we must be more certain of the 
results to be obtained from a 200,000 
volt machine, and until we learn more 
about the higher voltage, he recommends 
the continued use of the 200 kilovolt 
equipment. 

If we can in some way gain the con- 
fidence of our patients so that they will 
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report for examination as soon as these 
lesions start or, better still, teach them 
to accept treatment or frequent examina- 
tion in precancerous conditions, and if 
our colleagues will make early and accu- 
rate diagnoses and employ therapy skil- 
fully and without delay and follow this 
with frequent postoperative examinations, 
cancer of the mouth will be conquered, 
our patients will recover, and dentistry 
will have won a great battle for the hu- 
man race. 


SURGICAL SIGNIFICANCE OF THE PTERYGO- 
MANDIBULAR FOSSA* 


By HUGH W. MacMILLAN, D.D.S., M.D., F.A.C.D., Cincinnati, Ohio 


HE increasing number of needles 

broken during the mandibular injec- 

tion, the necessity for a more exacting 
technic in the injection of the mandibular 
nerve with alcohol in tic douloureux, 
the recovery of maxillary third molars 
forced upward and backward between 
the temporal tendon and the external 
pterygoid muscle and operative proce- 
dures on extensive cysts involving the 
entire ramus and condyloid process, 
as well as fractures and abscesses involv- 
ing this region, call for a fuller descrip- 
tion of the boundaries and relative posi- 
tion of the contents of the pterygoman- 
dibular fossa, a region which, with the 
complete acceptance of conductive anes- 
thesia in dental practice, is rapidly be- 
coming of greater surgical significance, 
being invaded several times daily by the 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental As- 
sociation, New Orleans, La., Nov. 5, 1935. 
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hypodermic needle of almost every prac- 
ticing dentist, at times with untoward 
results. 

The pterygomandibular fossa may be 
described clinically as the region sur- 
rounding the point of the needle as it de- 
posits the procaine solution during the 
mandibular nerve injection. It is bounded 
externally by the internal surface of the 
ramus of the mandible, the inner aspect 
of the masseter muscle and the temporal 
muscle with its tendon. Internally, it is 
limited by the internal pterygoid muscle, 
the lateral surface of the lower head of 
the external pterygoid muscle and the 
sphenomandibular ligament. Posteriorly, 
it extends to the condyloid process of the 
mandible and to the anterior border of 
the deep surface of the parotid gland. Its 
floor is the angle formed by the internal 
pterygoid muscle and the ramus. It is 
roofed by the inferior surface of the up- 
per head of the external pterygoid 
muscle. Anteriorly, it is bounded by the 
plane of the buccinator muscle and the 
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zygomatic surface of the maxilla. The 
buccal pad of fat (corpus adipesum buc- 
cae) sends a prolongation to fill com- 
pletely the boundaries of the pterygoman- 
dibular fossa, which is continuous with 
the fat lying between the temporal and 
masseter muscles and with the orbital fat 
through the inferior orbital fissure.” 
The chief structures occupying the 
pterygomandibular fossa may be enumer- 


— 


Fig. 1.—Reconstruction of muscles of mas- 
tication on skull of edentulous male subject 
approximately 65 years of age. This illus- 
tration will be useful in orienting the recon- 
structions depicted in Figures 3 and 4. 


ated as follows: branches of the internal 
maxillary artery, the pterygoid plexus of 


1. Singer, Edward: Fasciae of Human 
Body and Their Relations to Organs They 
Envelop, Baltimore: Williams & Wilkins 
Company, 1935, pp. 11, 12. 


veins, a small portion of the parotid 
gland, the extension of the buccal pad of 
fat, the long buccal nerve, the mandibular 
nerve, the lingual nerve and the deep 
facial lymph glands. 

The alarming increase in the number 
of needles broken during the mandibular 
injection indicates that there should be 
an improvement in the teaching and prac- 
tice of the technic of this injection. The 
first mistake is made in illustrating and 
demonstrating the technic of this injec- 
tion on the dry mandible. If a mandible 


Fig. 2.—Schematic drawing showing rela- 
tions of principal structures of pterygoman- 
dibular fossa. The probe suggests a method 
of locating definitely the entrance to the 
pterygomandibular fossa through the interval 
between the temporal and internal pterygoid 
muscles. 


were used for the demonstration which 
had in place the temporal muscle or an 
accurate reconstruction of the temporal 
muscle, a glance would show that the 
internal oblique line of the mandible or 
the inner border of the ramus is not the 
strategic landmark to locate. In order 
to prevent catching the needle in the 
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fibers of the temporal muscie or its ten- 
don, it is advisable to palpate with the 
examining index finger the inner border 
of the temporal muscle and to outline the 
space between the temporal muscle and 
the internal pterygoid muscle, as admir- 
ably described by Lindsay in the direct 
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Fig. 3—Lateral boundaries of pterygoman- 
dibular fossa: temporal, internal pterygoid and 
lower head of external pterygoid muscles. 


approach technic.2 The point of the 

2. Lindsay, A. W.: Direct Approach Tech- 
nique in Mandibular Block Anaesthesia, Fac- 
ulty of Dentistry, University of Toronto, 
1929, 
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needle should be started, not along the 
inner border of the ramus, but midway 
between these muscles in the center of 
the depression produced by the pressure 
of the examining finger or by an instru- 
ment such as is shown in Figure 2. This 
will prevent catching the needle in the 
fibers of the temporal muscle, which in- 


| 


Fig. 4.—Location and extent of flap used 
to expose pterygomandibular fossa for re- 
moval of broken hypodermic needle from 
tendinous insertion of temporal muscle. 


variably happens when the bone is closely 
followed by the needle. While the pas- 
sage of the needle through the muscle 
does no particular harm per se, it is the 
direct cause of breakage, as a quick jerk 
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of the patient or a slight bending pressure 
of the syringe will result in fracture of a 
small gage or weakened needle which is 
held in the tendinous tissue as in a vise. 

The size and shape of the temporal 
muscle below the infratemporal crest and 
the extent of its attachment on the ramus 
is not generally appreciated. The tem- 
poral tendon extends from the coronoid 
process downward, covering the entire 
anterior border of the ramus of the man- 
dible, joining with the fibers of the mas- 
seter muscle so intimately as to appear to 
form one muscle mass. In the prelimi- 
nary palpation of this region for land- 


Fig. 5.—Maxillary third molar lodged in 
pterygomandibular fossa after its accidental 
displacement during attempted extraction. 


marks, the first point to be located is the 
anterior border of the masseter muscle, 
which is far anterior to the ramus. The 
next point to be located is the anterior 
border of the ramus; which calls to mind 
that the anterior border of the ramus is 
covered completely by the tendon of the 
temporal muscle, which takes its lowest 
origin from the bone just posterior to the 
lower third molar. The transverse di- 
ameter of the muscle in the plane of the 
injection depends on the development of 
the muscle and the extent of its contrac- 


tion. A fair average for size is shown in 
Figure 2, which was drawn from photo- 
graphs of actual cross-sections.* This 
muscle may be avoided so easily in mak- 
ing the mandibular injection that it 
seems there should be no excuse for 
breaking needles by catching them in its 
tendon. 

In making injections of alcohol in the 
mandibular nerve or, for that matter, in 
any other nerve, it is advisable to deposit 


Fig. 6.—Reconstruction of muscles of mas- 
tication, upper part of pharynx and inferior 
dental nerve; showing their relation to tooth 
accidentally driven into pterygomandibular 
fossa. 


the solution within the sheath of the 
nerve if possible. For that reason, a more 
exacting technic is necessary than that 
for the usual procaine injection. It will 


3. Eycleshymer, A. C., and Schoemaker, D. 
M.: A Cross Section Anatomy, New York 
City: D. Appleton Century Company, 1911. 
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be recalled that the mandibular nerve 
passing from the foramen ovale to the 
inferior dental foramen forms an angle 
of about 45 degrees with the ramus of 
the mandible. In the customary procaine 
injection, the point of the needle is di- 
rected to a point just above the lingula, 
infiltrating the mandibular nerve more 
or less successfully. To inject directly 
into the mandibular nerve, a plane should 
be chosen higher than that of the usual 
injection, in order to engage the nerve 
before it enters the foramen. The barrel 
of the syringe should be held over the 
region of the anterior teeth and the pas- 
sage of the needle should be in a line 
parallel to the plane of the internal 
pterygoid muscle. Substituting this tech- 
nic for that usually employed in the pro- 
caine injection has given universally bet- 
ter results, obtaining a quicker, a com- 
plete and a longer standing anesthesia. 
Attempts at removal of needles 
broken during the mandibular injection 
have, at times, called for successive op- 
erations of three hours each and have 
sometimes resulted in failure to locate the 
needle. The fractured needle is usually 
found in the temporal muscle for reasons 
outlined in a previous paragraph. The 
exposure of the pterygomandibular fossa 
for operative procedures is illustrated in 
Figure 4. With the tissues stretched, an 
incision is made parallel to the inner bor- 
der of the internal pterygoid muscle 
through the mucous membrane, the sub- 
mucous tissues and the plane of the bucci- 
nator muscle. The lower point of the 
incision is carried externally to the ex- 
ternal oblique line of the mandible and 
the upper point of the incision is extended 
laterally by cutting the tissues free from 
the tuberosity of the maxilla. The flap 
is reflected and held retracted against the 
mucous membrane of the cheek. In order 
to expose the structures most likely to 
contain the needle and to hold back the 
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fat contained in the fossa, gauze is gently 
packed into the interval between the in- 
ternal pterygoid and temporal muscles. 
The temporal muscle and tendon may 
then be explored for the needle. Under 
favorable conditions, the needle may be 
removed in as many minutes as hours 
have been consumed in less well-directed 
attempts. 

The loss of an unerupted upper third 
molar in the pterygomandibular fossa 
during an attempted extraction is a re- 
grettable incident. Since this tooth, from 
its position in the zygomatic surface of 
the maxilla, forms, in part, the anterior 
boundary of the fossa, its dislodgment 
and entrance into the fossa is always to 
be guarded against. The recovery of a 
tooth thus “lost”? has been made by ex- 
ternal incision through the cheek at the 
great risk, it might be, of facial paralysis 
and formation of a salivary fistula and 
an ugly scar. As in the recovery of the 
broken needle, the ideal approach to this 
region is through the opening made by 
the flap shown in Figure 4. With the 
aid of suitable long retractors and the 
judicious use of gauze sponges, the tooth 
is easily located and removed under local 
anesthesia. 

Following operative procedures in the 
pterygomandibular fossa, the flap is re- 
placed and the upper half sutured, a 
gauze drain protruding through the de- 
pendent part of the incision. 

Another embarrassing complication 
which can be easily avoided is a hema- 
toma due to the puncture of a blood ves- 
sel, probably the pterygoid plexus, by the 
hypodermic needle in making an injec- 
tion of the posterior dental nerve. The 
simple expedient of making the posterior 
dental injection with the jaws tightly 
clenched automatically brings forth ana- 
tomic aids in preventing this complica- 
tion. The contracted masseter acts as a 
guide for the puncture point of the 
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needle. The relaxed muscles of the buc- 
cal orifice allow the corner of the mouth 
to be retracted sufficiently far laterally 
and posteriorly to permit the needle to 
follow along the zygomatic surface of the 
maxilla instead of being carried into the 
interior of the pterygomandibular fossa, 
where are located numerous arteries and 
venous plexuses. The needle is usually in- 
serted much deeper than is necessary. The 
attachment of the structures forming the 
buccal fornix is very high in this region. 
Insertion of the needle not more than 
half an inch beyond the upper attach- 
ment of the cheek opposite the second 
and third molars will effectively block the 
branches of the posterior dental nerve. 
In extensive cysts involving the entire 
ramus; in fractures involving the ramus, 
coronoid process or condyloid process; in 
depressed fractures of the zygomatic 
arch; in infection of this region, an exact 
knowledge of the pterygomandibular 
fossa is of an inestimable importance. 
Heretofore, the study of the pterygo- 
mandibular fossa has been made by the 
usual dissection methods, which, while 


commendable, leave much to be desired 
in gaining a surgical appreciation of this 
little known part of the body. Anatomic 
reconstructions made from actual dissec- 
tions showing the relations of the muscles 
and principal structures are invaluable 
aids in gaining familiarity with the field. 
On reconstructions of vulcanite and me- 
tallic castings, such as are shown in the 
accompanying illustrations, operative 
technic may be planned in advance or 
clearly demonstrated in teaching. 

The pterygomandibular fossa is a well- 
defined region which peculiarly belongs 
to dentistry. The muscles forming its 
boundaries motivate the mandible. The 
blood coursing through its arteries sup- 
plies the oral structures. The nerves 
passing through it are concerned more 
than any other with conductive anes- 
thesia. The pterygoid plexus of veins, 
when punctured, furnishes one of the 
chief complications. In order to prevent 
and to correct untoward surgical compli- 
cations involving this fossa, its anatomy 
should be clearly understood by every 
oral surgeon. 


A COMPARATIVE STUDY IN ROOT RESORPTION 
IN PERMANENT TEETH* 


By C. E. RUDOLPH, D.D.S., Minneapolis, Minn. 


T would be impossible to make even a 
| close guess as to when men first ob- 
served the results of root absorption. 
No doubt, the loss of the deciduous teeth 
went on for years without number before 
men finally understood that at one time 


*Read before the Section on Orthodontia at 
the Seventy-Seventh Annual Session of the 
American Dental Association, New Orleans, 
La., Nov. 6, 1935. 
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the temporary teeth had roots similar to 
those of the permanent teeth. 

We are not so much interested in the 
chronology of the different steps in the 
natural loss of the deciduous teeth as ob- 
served by students. We have the facts 
now as related by scientific observers and, 
generally speaking, most people in the 
civilized world understand them. It is 
possible that facts yet to be discovered 
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may change some of the theories of the 
present. Students of histology and anat- 
omy are ever on the alert for new in- 
formation. We know considerably less 
about root resorption in permanent teeth. 
In comparison, little actual scientific 
study of permanent root resorption has 
been carried on to date. Quite naturally, 
the advent of the roentgen rays has made 
it possible to make certain observations, 
but, strangely enough, few men have 
given a great deal of thought to the sub- 
ject. At present, a scattered, limited 
number are interested enough to give of 
their best efforts to the observance and 
possible explanation of the phenomenon. 

It is not the purpose of this paper to 
review the bibliography pertaining to the 
subject of root resorption, but rather to 
report some statistical findings of the 
work done at the School of Dentistry, 
University of Minnesota. In passing, it 
is a pleasure to compliment those men 
who have been, and who are, interested 
in the subject to the degree of having 
laid at least a partial foundation for fur- 
ther study. 

Perhaps it would be well to attempt a 
word picture of root formation and root 
resorption. Some may have forgotten 
that, in a child of 10 years, the roots of 
a number of permanent teeth that are in 
place in the arch have not reached their 
maximum size. For instance, the average 
first bicuspid, which may be erupted at 
this age, may be, and usually is, about 
three-fourths the length it will be when 
fully matured. The growth of the root 
proceeds in such a manner as to make a 
crater-shaped opening where the pulp of 
the tooth enters. Peripheral growth con- 
tinues toward the apex until the crater- 
shaped opening is closed with the excep- 
tion of the foramen. Final development 
of the root proceeds on the pulpal wall 
until it is fully formed. In viewing a 
roentgen-ray picture of a root such as I 
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have -described, one would notice this 
crater-shaped opening at the unfinished 
end of the root. The size of the opening 
depends on the point of development at 
which the picture was taken. 

Resorption takes place in a number of 
ways. The usual one, which is most easily 
noted, is that which seems to attack the 
root tip and travel toward the crown of 
the tooth, making what we have termed 
a “shed roof” effect to the root. The por- 
tion of the root nearest the pulp appears 
to be the last to give way. This process 
is exactly opposite to that of root forma- 
tion. 

Resorption of permanent roots may be 
the result of other stimuli than tooth 
movement by appliances. Not infre- 
quently, loss of root structure is due to 
impaction pressures. When Richmond or 
other dowel crowns are used, resorption 
occurs frequently. Resorption in this 
type of case may be irregular and jagged, 
with no typical features such as are 
found in orthodontia. In my judgment, 
there are numerous other stimuli causing 
resorption than those mentioned. These 
are simply examples. 

It became evident, by casual observa- 
tion at first, in the orthodontia clinic at 
Minnesota University that the incidence 
of resorption of treated permanent tooth 
roots was frequent enough to warrant 
further study. We were only mildly in- 
terested, until it occurred to us that per- 
haps a comparison between persons who 
had had treatment and those who had 
had no treatment might be enlightening. 
Accordingly, a large number of full 
mouth roentgenograms were studied. All 
of the full mouth films taken in the diag- 
nostic clinic over a given period, exclud- 
ing only those which had a history of 
orthodontic treatment, were taken as a 
sample. These roentgenograms, repre- 
senting all age groups from 7 to 70 years, 
numbered 4,560. 
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The incidence of resorption from all 
causes in this group is 12.6 per cent of 
the number of cases involved. We have 
tried to classify these affected teeth ac- 
cording to what might be the cause for 
resorption in each case. We realize the 
possibility of error in the procedure, since 
we have no histories to verify our judg- 
ment. 

The data presented from the treated 
orthodontic group are gathered in the 
orthodontic undergraduate and postgrad- 
uate clinics of the School of Dentistry, 
University of Minnesota. The operating 
has been and is being carried on by the 
senior students under the direct super- 
vision of instructors. The type of appli- 
ance used in most cases is the simple la- 
bial arch with bands made directly in the 
mouth and tied to the arch by wire liga- 
tures. Bite-planes, both vulcanite re- 
movable and metal fixed, are used where 
indicated. Intermaxillary and intramax- 
illary forces by rubber bands are used as 
cases require them. Bite-blocks and 
splints are used infrequently. 

Movement of the teeth is usually com- 
paratively slow. Student work makes 
steady progress in movement difficult in 
comparison to results obtained by most 
experienced practitioners. Quite neces- 
sarily, with inexperienced operators such 
as the undergraduate student body, there 
would be a larger incidence of error in 
making adjustments in actual treatment 
even under supervision, and this fact may 
have some bearing on the percentages. 

The number of orthodontic cases used 
in this study is 439. This number consti- 
tutes all the cases treated and under 
treatment for a given time in the teach- 
ing clinic. The large majority have been 
or are being treated by undergraduate 
students during the senior year. A few 
have been treated by postgraduate stu- 
dents of the same time period. In those 
treated by the latter, various types of 


appliances were employed, no one type 
predominating. The average age of pa- 
tients treated by the postgraduate group 
was a trifle greater than that of the regu- 
lar undergraduate clinic patients. The 
incidence of resorption in both groups is 
essentially the same. 

In the following discussion, the ortho- 
dontic group will be understood to in- 
clude all cases treated or under treat- 
ment for the designated time of this 
study. 

Routine diagnosis of each of the ortho- 
dontic cases includes a full mouth roent- 
gen-ray examination. For children in the 
clinic, a full mouth roentgen-ray exam- 
ination calls for from twelve to fourteen 
films as the case may require. At one- 
year intervals during treatment, full 
mouth roentgenograms were taken of 
each case. The total number of begin- 
ning roentgen-ray examinations was 439. 
The total number of second roentgeno- 
grams, those taken at the end of the first 
year of treatment, was 439. The num- 
ber at the second year of treatment was 
277; the number at the third year of 
treatment, 121, and the number at the 
end of the fourth year, 34. No perma- 
nent root resorption was noted in the be- 
ginning roentgen-ray examination. At 
the end of the first year of treatment, 
48.74 per cent of the total number were 
more or less affected. The third examina- 
tion, which includes 277 cases, showed 
resorption in 74.63 per cent of these cases. 

The age range of these patients was 7 
to 21 years. The average age of patients 
at the beginning of treatment was’ ap- 
proximately 10 years. 

Division of the 439 patients shows 209 
male and 230 female. Up to the time 
these data were tabulated, 135 cases 
show no resorption; 304 cases show 
resorption ; 209 males show a percentage 
of resorption of 64.59; 230 females show 
a percentage of resorption of 73.47. The 
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combined group of 439 cases shows a per- 
centage of resorption of 69.24. In ex- 
planation of the foregoing statement, of 
the 135 cases showing no resorption, 
some of these are finished and some are 
yet under treatment. Also, no attempt 
has been made as yet to estimate the de- 
gree of resorption in this series of cases. 
The percentages shown deal with the 
number of cases involved and not with 
the number of teeth. 

The control group, or those studied 
who had no history of orthodontic treat- 
ment, ranged in age from 7 to 79 years. 
From 7 to 30 years inclusive, there are 
1,609. From 31 to 55 years inclusive, 
there are 2,557. From 56 to 79 years 
inclusive, there are 394. In taking the 
age group of these comparable to the age 
group of the orthodontia patients studied, 
there are from 7 to 21 years of age, 739 
cases. Thirty-eight of the 739 cases 
show resorption from some cause, a per- 
centage of 5.14. All of these cases of re- 
sorption are found in the age group from 
13 to 21 years inclusive. —Twenty-three 
of these cases of resorption are to be 
found at the ages of 18 to 21 years in- 
clusive. In the beginning, no one of the 
439 orthodontia cases showed resorption 
of any permanent roots. Of the 739 
cases with no orthodontic history, no pa- 
tient 13 years of age or under showed 
resorption. 

It is interesting to note the distribu- 
tion of resorption in each of the groups 
studied. In the control group (those hav- 
ing no orthodontic treatment history), 
we find that the tooth least apt to be 
affected is the lower cuspid. The inci- 
dence of resorption in this tooth in the 
entire group is 0.55 per cent. The other 
teeth in order of their incidence of re- 
sorption are: lower lateral, lower central, 
upper cuspid, lower bicuspids, upper mo- 
lars, lower molars, upper central incisors, 
upper lateral incisors and upper bicus- 
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pids. No definite explanation for this 
curious sequence can be offered. It is not 
known why the upper bicuspids are af- 
fected more often than the other teeth. 
It will probably take a great deal of 
study of anatomy and histology, as well 
as tooth analysis, along with study and 
experimentation in functional stresses 
throughout the mouth, to arrive at an ac- 
ceptable explanation. Quite logically, 
the percentage of resorption runs high- 
est between the ages of 25 and 45 years. 
In this interval, too, the largest number 
of erupted permanent teeth have been 
exposed to disease and treatment by 
restorative procedures. Between these 
ages, people appear to have the largest 
number of serious dental operations per- 
formed. It seems that, in many cases, 
resorption is directly attributable to the 
dental restoration in and on the teeth. 
To return to the orthodontic group: 
The percentage of resorption runs as fol- 
lows, beginning with the least affected 
tooth and naming the teeth in order: 
lower bicuspids, upper bicuspids, upper 
first molar, lower cuspid, lower first 
molar, upper cuspid, lower lateral in- 
cisor, lower central incisor, upper central 
incisor and upper lateral incisor. Re- 
sorption is most prevalent in the upper 
and lower anterior four teeth. These 
teeth suffer the greatest amount of root 
loss also. Although the curve of esti- 
mated tissue loss has not yet been worked 
out, it takes but little study to be con- 
vinced that the anterior four teeth, up- 
per and lower, sustain the largest loss. 
By far the largest number of cases of 
resorption occur in patients treated dur- 
ing and after the age of 11 years. The 
percentage of resorption increases rapidly 
from this age to the age limit of treat- 
ment in our clinic. Although the data 
available have not yet been tabulated, it 
seems apparent that gentle forces on teeth 
not fully formed have little effect on 
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their predestined size. In other words, 
the teeth not fully formed seem to keep 
on growing normally when treated dur- 
ing the naturally fast growth periods of 
the child, especially in the younger age 
limits of childhood. It is thought that 
some teeth may be stunted in length 
growth if treated vigorously during the 
later age limits of childhood. There is 
some evidence of this phenomenon. 

Many questions arise in the study and 
analysis of these groups. I am attempting 
to prove only that resorption occurs 
more frequently in patients treated or- 
thodontically than in those of the same 
age group who have had no orthodontic 
treatment. Both the groups studied are, 
as nearly as we can tell, in the same eco- 
nomic group and on the same health level. 
Our data are as yet meager in relation to 
the largeness of the problem. Years of 
study and compilation of many data are 
necessary. 

One intriguing phase, of the many one 
might discuss, is the actual damage the 
resultant resorption really causes. No 
data bearing on this are available. So 
far, we can only guess. It is logical to 
conclude that a cuspid root foreshortened 
one-half will not carry a definite type of 
restoration as long as one not so affected, 
other conditions being equal. On the 
other hand, there is only a conjecture as 
to the amount of damage to the mouth 
and health of the patient that might have 
occurred had no orthodontic treatment 
been given. Those of us who have prac- 
ticed general dentistry sufficiently long 
to gain a proper background of experi- 
ence can recall and visualize many cases 
wherein the wrecking of the masticatory 
apparatus seemed due to malocclusion 
alone. It is possible that the foreshorten- 


ing of a few roots, owing to orthodontic 
treatment, might not in these cases have 
been too large a price to pay for other 
advantages gained by treatment. This 
statement is not meant to condone the 
resultant resorption, for it must be our 
business to avoid such results in treat- 
ment. The question is, how? 

The work at the University of Min- 
nesota Clinic is reported for the reason 
that it is the beginning of a thorough 
questioning of methods of teaching and 
practice of orthodontia and not an in- 
dictment of the practice of orthodontia. 
We would be happy to consult with any 
individual or institution analyzing this 
problem who believes that a scientific 
analysis is desirable and necessary. 

I shall mention just a few of the many 
angles of the problem that are being, or 
perhaps should be, studied. The correct 
age at which to have treatment is a broad 
field of study. Proper diet constitutes an 
intriguing field. The type of appliance 
and rapidity of movement need much 
study. The combination of forces to be 
applied at a given time might in itself 
keep an investigator busy for years. 

No attempt to state these phases of the 
problem in the order of their importance 
is intended. A thorough study of the 
problem as a whole by a competent group 
is necessary in order that proper research 
can be carried out and the resorption of 
roots due to orthodontic treatment can 
be completely eliminated. It is not my 
belief that the phases mentioned are by 
any means all the angles of the subject 
to be studied. Some of these fields are be- 
ing investigated now and every encour- 
agement should be given the men and 
women who are devoting their time and 
energy to such service. 
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ENAMEL AND DENTIN METABOLISM ILLUSTRATED 


BY REACTIONS TO CARIES* 


By THEODORE B. BEUST, D.D.S., Louisville, Ky. 


ATTER, whether inanimate or 
animate, changes with time. 
Changes in inanimate matter are 

chemicophysical phenomena. In animate 
matter, the same forces are potent, with 
the difference that changes are directed 
by vital impulses. Directed changes 
stimulated by physiologic or pathologic 
processes are diagnostic of the living. 
Living organisms which rapidly pass 
through periods of youth, maturity and 
senility exhibit the greatest change. Sup- 
porting skeletal tissue offers ample evi- 
dence of changes with age. Of the der- 
mal skeleton, the teeth, although offer- 
ing great difficulties of demonstration 
and interpretation, are no exception. 
The nature and rapidity of changes 
occurring in a part are determined by the 
quantity and quality of the elements con- 
veyed to them. The meager demand of 
the more or less passive sclerosed struc- 
tures may be satisfied with extravascular 
lymph spaces such as_ interprismatic 
spaces, bone canaliculi and tubules. If 
this supply is compared with the blood 
vascular flow to the soft structures ac- 
tively engaged in the animal economy, 


*From the Research Laboratory of the 
School of Dentistry, University of Louisville. 

*Work supported in part by a grant from 
the Research Commission of the American 
Dental Association. 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental As- 
sociation, New Orleans, La., Nov. 6, 1935. 
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the difference is simply one of degree. 
A few decades ago, the apparent ab- 
sence of channels of communication be- 
tween the systemic circulatory system 
and the hard structures of erupted tooth 
crowns supported a belief that these tis- 
sues were inert, incapable of response and 
altogether segregated from the metabolic 
mechanism of the body. Were this con- 
tention true, all endeavors to modify 
tooth structure by dietary or physical 
means would necessarily prove futile. 
Channels by which a _posteruptive 
metabolism becomes possible have now 
been demonstrated! and changes in both 
the enamel and dentin which must be 
regarded as growth phenomena have been 
described; yet many dental students are 
being taught the ancient conceptions of 
nonvital enamel and unchangeableness of 
dentin, teachings which support the prac- 
tice of disastrous “extension for preven- 
tion” methods on the immature teeth of 
patients under the age of maturity. 
There appears to be no more instruc- 
tive way of establishing proof of vitally 
directed changes in teeth than to present 
the reaction syndrome elicited during the 
early stages of advancing caries. These 
reactions, in view of their evident pur- 
pose, must be regarded as visible mani- 
festations of directed protective measures. 
Controversies concerning the question 
of enamel and dentin vitality had their 
beginning in the earliest days of modern 
1. Beust, T. B.: Contribution to Study of 
Dental Caries, D. Cosmos 53:659 (June) 1912. 
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4 


Fig. 2.—T, transparent zone; X, caries seen in Figure 9. 


dental science. Sir John Tomes? (1850) 
was one of the first investigators to at- 
tribute changes in the dentin to vital 
forces. Tomes, at that time, claimed that 


2. Tomes, John: A System of Dental Sur- 
gery (Phil. Tr. Roy. Soc.), Ed. 2, Philadel- 
phia: Lindsay & Blakiston, 1872. 


the tubules irritated by caries became 
obliterated and the dentin rendered 
transparent by deposition of calcium in 
the lumen. This explanation of the 
transparency of dentin surrounding de- 
cay (Figs. 1T and 2 T) has persisted to 
the present day. Tomes’ work had the 
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Fig. 3.—L, lateral opaque zone; C, central zone; D, decay (lysis). 


Fig. 4.—C, central zone; X, caries seen in Figure 10. 
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support of many early observers, notably 
Magitot,? Neumann, Herz, W. D. Mil- 
ler* and Walkoff,® but his findings were 
disputed by Leber and Rottenstein® and 
others, who claimed the transparency was 
caused by the presence of acids of decay. 


Fig. 5.—Reflected light view of specimen 
shown in Figure 4. The area of opacity seen 
at the amelodentinal junction is sclerosed 
transparent dentin. (Compare with dentin in 
Figure 10.) 


3. Magitét: Traite de la carie dentaire, 
1867. 

4. Miller, W. D.: Question of Transpar- 
ency of Dentin, D. Cosmos, 45:253 (April) 
1903. 

5. Walkoff: Mikroskop. Untersuchung des 
Dentins, Deutsche. Monat. f. Zahnheilk., 1885, 
1892; Die Normale Histologie der Zahne, 
Leipzig, 1901. 

6. Leber and Rottenstein: Untersuchung 
iiber die Karies der Zahne, Berlin: Hirsch- 
feld, 1867. 


These authors state clearly that the den- 
tin between the decaying enamel enters 
into what they term the first or “pre- 
paratory” stage of dentin caries even be- 
fore the surface continuity of the enamel 
has been disturbed. (Figs. 1C, 3C, 4C 
and 6C.) ‘This observation attracted 
more attention in those early days than 
now. The inverted cone or central zone 
seen between the affected enamel and the 
pulp became the object of a controversy, 
which has not yet been universally 
settled. Tomes and his followers and, 
twenty years later, W. D. Miller re- 
garded the changes in this central area as 
vital; while Leber and Rottenstein re- 
peated their belief that a softening by 
acids had taken place. When we stop to 
consider that the last mentioned authors 
were the first to evolve the principles and 
most of the details of the chemicopara- 
sitic theory of decay, their interpretation 
and attitude toward this problem are not 
surprising. 

Three years ago, I made the reactions 
to caries the object of special study,’ us- 
ing methods earlier evolved in my experi- 
ments on the permeability of the dentinal 
tubules. With the aid of a protracted 
staining process, it was possible to demon- 
strate completely sclerosed, impermeable 
and chromophobic dentin (which is 
harder and more acid resistant than nor- 
mal dentin) in the cone under caries. 
(Figs. 4C and 5.) This metamorphosed 
tissue is contrasted boldly with the nor- 
mal unaffected dentin, which is chromo- 
philic, revealing the quality of the tissue 
under and about areas of irritation, if 
viewed by reflected light. The normal 
and the sclerosed dentin are so accurately 


7. Beust, T. B.: Reactions of Dentin to 
Advancing Caries, J.A.D.A., 20:631 (April) 
1933; Inflammatory Zones in Dentin, J. D. 
Res., 13:399 (Oct.) 1933; Reactions of Den- 
tinal Fibril to External Irritation, J.A.D.A., 
18:1060 (June) 1931. 


recor 
tissu 


has 

the 

is 
fute 
imp 
soli 
and 
con 
Mil 
posi 
as i 
gen 


and 

of F 
Be 

exan 

in th 
light 
subst 

if chro 

| whi 

in tl 
tecté 


recorded by this method that the reaction 
tissue can be seen at a glance. (Figs. 5 
and 11. Compare with the central zones 
of Figures 2 and 4.) 

Before this method of staining and 
examination was made public, the changes 
in the cone were evaluated by transmitted 
light (substage illumination). Seen by 
substage light, the widely distributed 
chromophobic sclerosed opaque dentin, 
which is found almost without exception 
in the central cone, appears dark and in- 
fected (as seen in Figures 2 and 4). This 
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Belief that the cone or central zone 
being discussed is a product of vital ac- 
tivity is sustained by the behavior of the 
zone which I prefer to call the “lateral 
opaque” zone, to better differentiate it 
from the central zone, which generally 
exhibits opacity. (Fig. 3Z and Figures 
1, 2 and 6.) This zone was pictured in 
1867 by Leber and Rottenstein and was 
discussed by Miller in 1903. Miller was 
unable to decide whether the transparent 
dentin evolved from the opaque variety 
or vice versa. This question has appar- 


Fig. 6.—C, central zone; X, caries shown in Figure 8. 


has given rise to the popular view that 
the pulp is infected as soon as the enamel 
is penetrated, an inference that is re- 
futed by these specimens, which display 
impermeable, unstained and practically 
solid masses of tissue between the caries 
and the pulp. These findings support the 
contentions of John Tomes and W. D. 
Miller and disprove the views of the op- 
posing school, which regards the dentin 
as infected or soft or affected by fatty de- 
generation of its tubules. 


ently been solved by the methods here 
employed, which have disclosed that the 
lateral opaque zone, or at least that part 
of the zone which lies next to the normal 
dentin, is hyperchromophilic in active 
caries. This signifies that it is more 
chromophilic than is normal dentin. This 
chromophilia is extended to the dentin 
matrix substance, in which interglobular 
spaces and dentinoid enclosures (dap- 
pling), which in the surrounding unaf- 
fected matrix are calcified and chromo- 
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phobic, undergo a temporary lysis and 
become chromophilic. The zone is in fact 
an “inflammatory” zone. 

The fact that is of significance to our 
subject is the absence of communication 
of the tubules of the lateral opaque zone 
and the carious lesion itself. They are 
separated by the impermeable transparent 


Fig. 7.—Enamel caries shown in Figure 
1. O, chromophobic opaque enamel broken 
through at X ; T, transparent fringe; D, decay 
(lysis). 


Fig. 8.—Enamel caries of tooth seen in 
Figure 6. 


zone and are further segregated by the 
distribution of tubules, the central ends 
of which open into the pulp, while the 
peripheral ends end in sound enamel. 
Reactions which unmistakably occur in 
it must be reflected to it through the 
medium of the pulp. Further evidence 


of vital response is seen in the uniform 
relations of the lateral opaque zone to 
the decaying central area. As the central 
zone increases in width, the lateral 
opaque zone continues to retain its same 
relative position as regards this zone, the 
inflammatory reaction invading the nor- 
mal dentin on the one side and leaving 
in its wake in its lateral wandering the 
transparent zone. This shows that the 
transparent zone is formed from the tu- 
bules of the lateral opaque zone. (Com- 


Fig. 9—Enamel caries seen in tooth in 
Figure 2. O, opaque zones; D, decay (lysis). 


pare the journey of the lateral opaque 
zones in Figures 1-3.) This lateral 
wandering increases in vital teeth as long 
as the cavity enlarges. The hyperchromo- 
philic part of the lateral opaque zone lies 
on the side next to the normal dentin. 
As the side nearing the transparent zone 
is approached, chromophobic fibrils ap- 
pear, increasing in number until their 
aggregate forms ordinary opaque dentin, 
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which, in turn, is converted into the 
transparent variety. 

Miller, who had no hesitancy in pro- 
nouncing the dentin “‘vital,’’ was ex- 
ceedingly cautious when the subject of 
enamel vitality was approached. Miller 
commented on transparent enamel sur- 
rounding caries of the enamel,‘ but, after 
a discussion, concludes that they are quite 
independent of the changes produced by 
caries. J. Howard Mummery® published 
a study of these zones in which, through 
the aid of an improved technic, unmis- 
takable evidence of their association with 
enamel caries was shown. Of twenty 
cases examined, Mummery could demon- 
strate reactions in all but two. 


Fig. 10.—Enamel caries seen in Figures 4-5. 


E. Applebaum presents interesting 
data on enamel caries.? He describes the 
optical reactions of a heavy opaque mar- 
ginal zone bordering an area of caries. 
In type, this zone is analogous to one 
pictured by me in 1934.1° This variety 
deviates from Mummery’s zones, which 
are transparent, but they resemble these 
zones in that they are chromophobic, and 


8. Mummery, J. H.: Translucent Zones in 
Enamel, Brit. D. J., 47:473 (May) 1926. 

9. Applebaum, E.: Tissue Changes in 
Caries, D. Cosmos, 77:931 (Oct.) 1935. 

10. Beust, T. B.: Dental Histology and 
Embryology, Philadelphia: W. B. Saunders 
Co., 1934, Fig. 74. 
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hence nearly or quite colorless and, in 
contrast to the stained carious portion, 
appear, as observed by Dr. Applebaum, 
relatively white by reflected light. Chro- 
mophobic seams and islands which ap- 
pear white are common in the stroma of 
decaying enamel and should prove sig- 
nificant in the evaluation of the acid 
theory of decay. Carious enamel lesions 
of considerable magnitude occur which 
are chromophobic throughout. This sig- 
nifies that, when treated by my method, 


Fig. 11.—Reflected light view of specimen 
shown in Figures 2 and 9. 


they are impermeable, resisting exposure 
to strong alcoholic fuchsin of at least one 
week’s duration. ‘This stain-resisting 
enamel is more often opaque than trans- 
parent. Combinations of the two are not 
uncommon and are often met with in re- 
sistance zones (Figs. 7-9). These share 
the property of appearing white by re- 
flected light. 

Where this chromophobic tissue stands 
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in relation to acid fastness of carious 
enamel may be inferred from decalcifica- 
tion experiments™! which show that the 
apparently sound enamel in immediate 
contact with the caries frequently is the 
last of the unaffected enamel to be dis- 
solved. This would conceivably corre- 
spond to the chromophobic zone. 

The theory that the presence of the 
enamel zones is explained by a deposition 
of inorganic salts from the saliva (Head, 
Andresen) does not appear acceptable. 
The objection may be voiced that, in con- 
tact-point caries, which represents a high 
proportion of the lesions (perhaps over 90 
per cent) in subjects that have not at- 
tained maturity, the decay develops in an 
area of stasis, which would preclude a 
physiologic action of the saliva. In deep 
fissure caries, the same objection holds. 
Furthermore, a deposition of inorganic 
elements during the time a cavity would 
ordinarily be exposed would occur only in 
enamel that previously had been decom- 
posed; an assumption that would be in- 
consistent with the appearance of the tis- 
sue. 

As I have earlier shown that the 
enamel tufts and spindles and interpris- 
matic substance in newly erupted teeth 
contain colorable organic matter (prov- 
ing a diffusion of fluids into the tissue) 
and that these calcify from within (be- 
come chromophobic) with age and that 
similar calcification processes can be 
proved to occur in the sclerosed zones of 


11. Beust, T. B.: Micro-Organisms and 
Caries, J.A.D.A., 17:1536 (Aug.) 1930. 


dentin caries and in normal dentin tu- 
bules, acceptance of the last named 
source of enamel sclerotization is indi- 
cated. 

If we turn to the practical application 
of this knowledge, the question of diag- 
nosis and prognosis in a case of early 
caries suggests itself. Practitioners have 
conceptions of rapid, slow, healed, dry 
(caries sicca), shallow and penetrating 
caries. The insignificant enamel “spots” 
(the unbroken ones) would scarcely ex- 
cite attention during a dental examina- 
tion, and it would be difficult to antici- 
pate the rapidity of their development. 
A molar of an adult which is entirely free 
from them is rarely found. From the 
clinical point of view, many would regard 
such spots, in the case of adults, and very 
properly, as insufficiently developed for 
operative procedure. It is a fact that the 
specimens shown in Figures 4 and 6 ex- 
hibit no dissolution (lysis) and that those 
shown in Figures 7 and 9 display an 
insignificant amount, which may be encap- 
suled or rehardened. A lesion with chro- 
mophobic cones in the dentin may be said 
to be affected by caries, but this does not 
necessarily imply that the lesion is de- 
cayed. It may not yet have reached the 
lytic stage, or it may have healed. 

Some may object to an application of 
the term metabolism to the transforma- 
tions of substance here shown. That is 
a matter of opinion. I am convinced that 
the near future will provide us, in addi- 
tion to the anabolic changes here shown, 
with reliable data on catabolism. 
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CUMULATIVE RESEARCH* 


By ARTHUR L. IRONS, D.D.S., Washington, D.C. 


UG. 3, 1859, more than seventy- 
six years ago, a group of twenty- 
six men met to form a national 

association of dentists. Prior to this 
time, in fact as early as 1834, independ- 
ent societies had been formed for the 
scientific advancement of local groups of 
dentists. Some of the better known den- 
tal societies organized before 1859 were 
the St. Louis, Pittsburgh, Cincinnati, 
Western, Mississippi Valley, Pennsyl- 
vania and Indiana state dental associa- 
tions, and the Ohio Dental College Asso- 
ciation. The group which met on that 
momentous date in 1859 were represen- 
tatives of these societies, with the addi- 
tion of delegates from two dental colleges. 

The object of this meeting was to form 
a national organization of dentists by 
means of which the interests of the dental 
profession could be better promoted. The 
association of dentists that resulted from 
this meeting has been a permanent or- 
ganization, which has, through the past 
seventy-six years, contributed more to the 
advancement of dentistry than any other 
organization in the world. Dental educa- 
tion has grown from a short apprentice- 
ship to a dental curriculum requiring 
years of intensive study. Read the list of 
graduates from one of our dental schools 
in 1888, twenty-nine years after the 
launching of this great forward move- 
ment in dentistry, and you will find stu- 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental 
Association, New Orleans, La., Nov. 7, 1935. 
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dents listed from Cuba, Canada, British 
Guinea, Brazil, England, France, Ger- 
many, Ireland, Nassau, N.P., Jamaica, 
W.I., New Brunswick and Russia. These 
men, regardless of nationality, came to 
our schools because dental education was 
on a higher plane here than in any other 
country in the world. Brief reports from 
three of our dental leaders who have only 
recently returned from a tour during 
which they investigated the dental con- 
ditions in Europe indicate that today we 
still have reason to feel proud of our ac- 
complishments in the profession of den- 
tistry, accomplishments that were made 
possible by centralization of effort and 
thought. 

In 1895, the American Dental Asso- 
ciation took another forward step in au- 
thorizing the formal adoption of the 
Army Medical Museum and Library as 
the National Museum and Library of 
the dental profession in the United States. 
This action centralizing the accumula- 
tion of dental museum specimens and 
dental literature was the result of the 
reading before the association of a paper, 
written by Williams Donnally, on “An 
Opportunity for a National Museum and 
Library.” The object of this action was 
to collect and preserve dental material 
that would show the progress of dentistry 
and assist in obtaining knowledge in den- 
tal anatomy, histology, and pathology; 
and to collect and preserve all dental lit- 
erature. 

There are approximately 1,765 items 
in the permanent exhibit now on display 
in the dental section of the museum. This 
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material has been collected over a period 
of seventy-three years, during forty years 
of which this section has been sponsored 
by the American Dental Association. 
The items in this collection are instru- 
ments and appliances of historic interest, 
specimens of normal and comparative 
dental anatomy, orthodontia models, 
which were purchased from or donated 
by individuals and by the American So- 
ciety of Orthodontists, and specimens 
showing pathologic lesions in the teeth, 
bones and soft tissues, the latter being 
shown in wet specimens and by means of 
wax moulages and plaster models. This 
section of the museum constitutes one of 
the finest sources for dental lay educa- 
tion in the country. Here, located in the 
nation’s capital, which is a mecca for 
American tourists as well as for visitors 
from other nations, is a dental exhibit 
sponsored by the American Dental Asso- 
ciation and visited by 80,000 or more 
people a year. True, we should have mu- 
seums in other centers, but this is the 
logical place for a national dental mu- 
seum. Here should be built the master 
exhibit of the history and progress of 
dentistry. Here, the outstanding exhibits 
prepared by the individual dentist or 
group of dentists should be placed, on 
either a temporary or a permanent basis. 
It behooves the American Dental Asso- 
ciation as a matter of professional pride 
to present an exhibit that is representa- 
tive of our professional advancements. 
We can add to and build up our exhibit 
as follows: (1) by donations from indi- 
viduals or their estates; (2) by donations 
from institutions or commercial organiza- 
tions; (3) by loans from institutions, in- 
dividuals or estates, and (4) by pur- 
chase. 

The dental museum is called on from 
time to time to prepare special exhibits 
for expositions and large dental meetings. 
We should be prepared, as a unit of the 


American Dental Association, to present 
an exhibit of which every member of the 
profession could be proud. This dental 
museum should be the nucleus of a group 
of similar museums with which we should 
be able to establish an exchange service 
of museum material, and thus assist in 
the building up of dental museums 
throughout the country. 

The Army Medical Library, better 
known as the Surgeon General’s Library, 
was selected in 1895 by the American 
Dental Association as the national library 
of the dental profession of the United 
States. —The museum committee was in- 
structed to cooperate with the library 
managers in enriching its stores of dental 
literature. At the present time, this li- 
brary contains approximately 1,400 books 
on dental and allied subjects. There are 
approximately 1,900 bound volumes of 
dental journals, proceedings, transac- 
tions and congresses. The foregoing fig- 
ures do not include annual announce- 
ments of colleges and hospitals or theses, 
pamphlets or directories, of which there 
are in the aggregate several thousand. In 
addition to the bound volumes on file in 
the library, there are forty-four separate 
dental publications received regularly by 
the reading room. The publications rep- 
resent the dental literature of the entire 
world. At the end of each year, they are 
bound and placed in the permanent files 
of the library. 

There are other dental libraries located 
in various sections of the United States, 
but this is our central collection of dental 
literature, sponsored by the Association 
for the past forty years and with no ex- 
pense to our members. Undoubtedly, 
there are some who do not realize the 
vast store of dental literature from which 
they are privileged to draw, regardless of 
where they are located. All of the bound 
volumes, except the rare copies, are avail- 
able for loan through the public, medical 
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and dental libraries and medical and den- 
tal institutions. 

The human being grows by cycles or 
stages; that is, growth is more pro- 
nounced between certain ages, the inter- 
vening years being the quiescent or rest 
period of development. These cycles are 
repeated until full physical maturity is 
reached. Educators tell us that the mind 
of a child will develop in a similar fash- 
ion. There are periods in the child’s life 
when it learns rapidly, and these periods 
are each followed by one in which the 
child is apparently at a mental standstill. 
These cycles are repeated until the full 
mental development is attained. 

So it seems to be with the history of 
dentistry. There are periods when the 
profession has moved forward with great 
strides, and then there were years in 
which dentistry seemed to be more or less 
in a quiescent stage, at the end of which 
it would surge forward again. The ac- 
tivities of the museum committee in its 
relation to the progress of the American 
(and National) Dental Association seem 
also to be analogous to the physical and 
mental development of the human being. 
In reviewing the histery of the Associa- 
tion since 1895, one finds periods of ac- 
tivity and of inactivity on the part of this 
committee. In 1933 the American Den- 
tal Association appointed another mu- 
seum committee and assigned to it the 
task and obligation of organizing a regis- 
try of dental and oral pathology. 

My first reaction, and probably the re- 
action of some of the committee members 
to the word “registry” as applied to den- 
tistry, was to ask the question, What is a 
registry? After some investigation, I 
found that the meaning of the word reg- 
istry as it is applied to the medical and 
dental profession is the act of recording 
or writing in a registry or a series of facts 
recorded. In speaking of a registry of 
dental pathology, we mean the collection, 
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preservation and indexing of specimens 
and their complete histories; the latter to 
include all diagnostic data, the kind of 
treatment given and the results of that 
treatment. In cases of malignancy or 
unusual pathologic lesions, there are fol- 
low-up letters sent out annually over a 
period not to exceed five years, these let- 
ters being sent to the contributor. 

The Army Medical Museum main- 
tains contact with the museum commit- 
tee and its parent organization through 
the dental member of the museum staff. 
James B. Mann, of the Army Dental 
Corps, was on duty in the museum during 
the time preparations were being made 
for the formation of a dental registry. It 
was most unfortunate that this efficient 
officer, owing to a law limiting the tour 
of duty of an army officer in the District 
of Columbia, was ordered to foreign serv- 
ice in November, 1933. The appoint- 
ment of a new dental officer to the mu- 
seum staff produced an unavoidable de- 
lay in the organization and functioning 
of the dental registry. One of the first 
acts of the committee, through its secre- 
tary, was to go through all of the acces- 
sioned material in the Army Medical 
Museum and accession to our registry files 
all material pertaining to the mouth. For 
instance, all cases of carcinoma of the lip, 
tongue, cheek or palate or cases of car- 
cinoma which had origin in some other 
location but which had infiltrated or 
metastasized into the oral cavity were ac- 
cessioned to our registry. The following 
is an extract from the annual report of 
the Museum Committee for this past 
year: 

The Registry of Dental and Oral Path- 
ology has in its files at the present time 375 
cases which are divided as follows: 


Papillomas 
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10 
Miscellaneous* ............ 116 

375 


All of the cases in our registry have 
been extracted from the files of the mu- 
seum and do not represent new material 
donated to the registry. Most of this 
material has a history that is far from 
complete, and since some of it was re- 
ceived ten or more years ago, it is almost 
an impossibility to complete the majority 
of the case histories. 

The purpose of a dental registry should 
be three-fold. The first natural thing 
to do is to assist the professional man in 
his routine work within the oral cavity. 
We can do this by assisting in or making 
the histopathologic diagnosis from the 
diseased tissue. The registry will divide 
the membership of the Association into 
two groups: one group having available 
the services of a pathologist and the other 
group not having available such a serv- 
ice. To the first group, we will offer our 
services through their local pathologists. 
If there is a pathologist who needs assist- 
ance in making a diagnosis, the registry 
is prepared to take this case and circulate 
it to a group of qualified consultants and 
give to the original pathologist the opin- 
ions of this group. For this service, the 
registry will keep for accession either the 
tissue material or one or more representa- 
tive slides with a copy of the case history. 
As regards the group who do not have 
available the services of a pathologist, 
we will receive their material direct and 
make diagnoses either through the me- 
dium of the museum staff, or if need be, 
through a group of consultants. The 
diagnostic report will be mailed directly 
to the contributor. For this service, we 
will retain for the registry files the tissue 


*Lesions having less than ten cases on 
file are grouped as miscellaneous. 


material and the case history. If roent- 
genograms accompany the case, and they 
should, and their return is requested, we 
will be glad to make a copy of them and 
return the originals. 

As an additional service to the profes- 
sional man, the registry should prepare 
loan sets composed of lantern slides, these 
sets to be so prepared that they can easily 
be used by study groups or in the smaller 
society meetings. A large percentage of 
our professional men are located in com- 
munities where dental meetings are few 
and far between and where it is difficult, 
owing to the expense involved, to procure 
suitable speakers. It is to this group that 
the registry should be of great assistance 
in their postgraduate educational pro- 
gram as it pertains to dental and oral 
pathology. 

The second purpose of the registry 
should be to assist in the education of the 
undergraduate in dental college. This can 
be accomplished in two ways: first, by 
assisting the pathologic departments of 
our schools in the preparation of histo- 
pathologic material, and, second, by mak- 
ing available to them the accumulated 
statistics from our files. Realizing that 
some of the thirty-nine dental schools are 
forced to operate on a small and fluc- 
tuating budget, the registry should plan 
to supply, at a very small charge, all nec- 
essary lantern and microscopic slides re- 
quired by the several departments of 
pathology to complete the courses in den- 
tal pathology. 

The third, and the most important, 
purpose of the registry should be to ac- 
cumulate a large collection of material on 
dental and oral pathology. This can be 
accomplished much faster in a centralized 
national effort than by local organiza- 
tions. A healthy functioning registry 
should move steadily. It was anticipated 
that, in the beginning, the material would 
be quite slow in coming into the registry. 
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Once started, and under the leadership 
of a capable and interested committee, the 
growth should be steady. This will as- 
sure an accumulation of material from 
which in collaboration with other similar 
collections, the dental profession of the 
future will obtain a better understanding 
of dental and oral pathology. 

The natural question to expect, from 
the foregoing, would be: Is the establish- 
ment of this type of enterprise by the 
American Dental Association feasible and 
practical? My answer to that question is 
that the Army Medical Museum has in 
its files at the present time 7,990 cases 
accessioned under its five different regis- 
tries. Probably, the outstanding registry, 
judging from the number of cases acces- 
sioned and the amount of active research 
pertaining to its registered material, is 
the Registry of Ophthalmology spon- 
sored by the American Academy of Oph- 
thalmology and Otolaryngology. This 
registry has, in the last thirteen years, ac- 
cumulated 5,207 cases under intra-ocular 
pathology. From its files, there have been 
several articles published bearing on the 
pathology of the eye, and, from the co- 
operative research between the museum 
staff and the members of the Academy, 
much has been accomplished in the study 
of tumors of the eye, relative to the early 
diagnosis, treatment and a more certain 
prognosis. The success of this registry 
is due, first, to a committee active in the 
planning and the directing of the affairs 
of the registry ; and, secondly, to the fact 
that it is sponsored by a group of profes- 
sional men with similar interests. 

A new registry being organized this 
year in the museum will be known as the 
Registry of Otolaryngologic Pathology. 
This registry is also sponsored by the 
American Academy of Ophthalmology 
and Otolaryngology. The otolaryngolo- 
gists will contribute tissue from the ear, 
nose and throat. The throat, to the 


otolaryngologist, begins with the lips in- 
stead of the anterior pillar of the fauces. 
With the two groups invited to contrib- 
ute similar material to a central accumu- 
lating point, there should result an 
extremely large collection of specimens 
coming under oral pathology. 

For the dental registry to progress and 
fulfil its mission as an aid to the advance- 
ment of the dental profession, we must 
change the present arrangement. In the 
first place, the registry needs to be linked 
closely to and sponsored by two sections 
of the American Dental Association, 
rather than to be sponsored by the entire 
Association. These two sections should 
be the section on oral surgery and the 
research section. In the second place, we 
should have on our committee men who 
are interested in dentistry as it pertains 
to the average professional man, and to 
the possibilities of improvement in dental 
educational facilities. Some of the mem- 
bers on the registry committee should be 
leaders in the field of dental pathology 
and men who are vitally interested in the 
accumulation of a large collection of den- 
tal pathologic material as a means of ad- 
ding to our knowledge of dental pathol- 
ogy and its sister science, preventive 
dentistry. The American Dental Asso- 
ciation has been officially associated with 
the Army Medical Museum for the past 
forty years, twenty-seven years longer 
than any other organization, yet our reg- 
istry is the only one located in the mu- 
seum that is not functioning. It behooves 
us, aS a matter of pride in our profes- 
sional accomplishments and as a group of 
professional men jointly responsible for 
the health of the human being, to build 
up a national museum exhibit comparable 
to our world leadership in the field of 
dentistry, and actively to support our reg- 
istry of dental and oral pathology that we 
may carry our part of the burden in the 
field of research. 


| 
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RELATION OF RICKETS AND VITAMIN D TO THE 
INCIDENCE OF DENTAL CARIES, ENAMEL HYPO- 
PLASIA AND MALOCCLUSION IN CHILDREN* 


By DAVID H. SHELLING, M.D., and GEORGE M. ANDERSON, D.D.S., 
Baltimore, Md. 


HE problem of the relation of diet 

and vitamins to dental decay has at- 

tracted much attention in the last 
few decades. With increasing knowledge 
in this field of nutrition, especially as per- 
tains to calcium and phosphorus metabo- 
lism and to vitamins, numerous papers 
have appeared in support of the thesis 
that dental caries is caused by a paucity 
of either calcium or phosphorus, or of 
one or more of the vitamins. The results 
of experiments in lower animals have 
often been applied in toto to the problem 
of dental caries in human beings; and 
calcium, vitamins A, D, and C and phos- 
phorus have had their fashions in dental 
therapeutics. While it is unquestionably 
_true that for ossification to proceed nor- 
mally, an abundance of lime salt and of 
vitamins is required, experimental evi- 
dence that a paucity of calcium, phos- 
phorus or of the vitamins mentioned is 


*From the Harriet Lane Home of the Johns 
Hopkins Hospital, Department of Pediatrics, 
the Johns Hopkins University, and the Dental 
Department of the Johns Hopkins Hospital. 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental Asso- 
ciation, New Orleans, Nov. 7, 1935. 


*Aided by a grant from the Research Com- 
mission of the American Dental Association 
and by funds for dental research contributed 
to the Johns Hopkins Hospital Dental Staff by 
Miss Etta Cone, of Baltimore, in memory of 
her sister, Dr. Claribel Cone. 
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the primary factor in the causation of 
dental caries is not conclusive. 

With respect to the occurrence of den- 
tal caries in rats fed deficient diets, the 
experiments of Hoppert, Webber and 
Caniff! and of Shelling and Asher? 
clearly indicate that the dental decay so 
obtained can be attributed to the coarse- 
ness of the ground corn used in the diets 
rather than to a deficiency in lime salts 
or in vitamins. The problem of dental 
caries in human beings is even more com- 
plicated, since complete dietary control 
from infancy to adult life is hardly pos- 
sible, except in a very limited number 
of instances. The deficiencies which are 
likely to cause dental decay are those 
already mentioned, namely, calcium, 
phosphorus and vitamins C and D. Ac- 
cordingly, many clinical studies are now 
concerned with the effect of providing 
adequate amounts of these substances in 
the dietary with a view to preventing or 
arresting dental caries. There have been 
fewer studies concerned with the effect 
of preexistent rickets, or of the provision 
of vitamin D in early infancy and child- 
hood, on the incidence of dental caries. 
The most noteworthy investigations in 
this direction are those of Eliot and her 


1. Hoppert, C. A.; Webber, P. H., and 
Caniff, T. L.: Science, 74:77, 1931; J. D. Res., 
12:161 (Feb.) 1932. 


2. Shelling, D. H., and Asher, D. E.: J. D. 
Res., 13:363 (Oct.) 1933. 
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New York City. 


were also included. 
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associates,? in New Haven, and of the 
late Alfred Hess and his colleagues,* in 


The method of study used in the pres- 
ent investigation is in general similar to 
that of the above-named investigators, ex- 
cept that children with deciduous teeth 


The material for the dental study was 
obtained from our clinic for the study of 
the effects of viosterol in the prevention 
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for calcium and inorganic phosphorus, 
and who were treated with vitamin D 
until the rachitic process in the bones 
entirely disappeared. The age, sex and 
race distribution in this group are shown 
in Table 1. 

The second group (B) consisted of 
150 children who had received adequate 
amounts of vitamin D, in the form of 
viosterol in oil, in early childhood, and 
the roentgen-ray films of whose bones 


1.—Ace, SEx AnD Race DistrisuTion 1n Group A (RAcuITIC) AND 
Group B (Nonracuirtic) 


Age Under | Age Over 
: Group Total 6 Years 6 Years Colored White Males Females 
4 A 126 84 42 119 7 | 68 58 
B 150 123 27 42 108 88 62 


TABLE 2.—INcIDENCE oF CARIES AND STATE OF ORAL HYGIENE IN THE Two Groups 


| Hygiene 
Cle: Dirty F 
ber Cent | Total | Highest | erage |—— 

b Group | Total Caries} Number | per |Num-| Per |Num-| Per |Num-| Per 
: with Caries per Child] Child] ber | Cent | ber | Cent | ber | Cent 
: A | 126| 68*| 54 | 385*| 13** S| 55 | 44 | 21 | 17 | 44 | 36 

B | 150] 89 | 58 | 667*| 20** 7.5| 80 | 53 | 24 | 16 | 46 | 30 


*Each tooth surface was considered as a source of a single cavity; a cavity on the mesial, 
occlusal, and distal surfaces of a tooth would therefore be three cavities. 
**Each of these mouths was hygienically “dirty.” 


and treatment of rickets. The subjects 
were divided into two groups. The first 
group (A) was comprised of 126 children 
demonstrated to have had active rickets 
by reentgen-ray examination of the bones 
and by chemical examination of the blood 


3. Eliot, M. M.; Souther, S. P.; Anderson, 
B. G., and Arnim, S. S.; Am. J. Dis. Child., 


48:713 (Oct.) 1934. 


4. Hess, A. F., and Abramson, H.: D. Cos- 


mos, 73 :849 (Sept.) 1931. 


showed that they were completely pro- 
tected against rickets. The average age 
of this group was 49 months, the oldest 
child being 7 years and 8 months. Of 
the entire group, twenty-eight were ne- 
gro males; fourteen, negro females ; sixty, 
white males, and forty-eight, white fe- 
males (Table 1). 

The lack of balance between negroes 
and whites in the two groups is to be 
expected, since the incidence of rickets in 
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the former is about twenty times as great 
as in the latter, and hence the paucity 
of white subjects in group A. 

Group A was examined during the 
winter and spring of 1934, and group B 
during the winter and spring of 1935. 
In addition to previous medical care, each 
child was examined physically on the day 
of the dental examination for evidence 
of residual rickets. The dental examina- 
tion included a search for caries, enamel 
hypoplasia and malocclusion. For caries, 
a mouth mirror and explorer was used, 


RESULTS 


Caries —The results of the examina- 
tion for dental caries in the two groups 
are shown in Tables 2 and 3. From 
these tables, it is seen that the incidence 
of caries, with respect to percentage of 
cases, total caries and number of carious 
areas per child, was as great in the group 
that received vitamin D as in the group 
known to have had rickets in early in- 
fancy and childhood. The percentage of 
poor oral hygiene apparently bears no re- 
lation to the greater incidence of dental 


TaBLe oF Caries ACCORDING TO TEETH AND SuRFACES INVOLVED 


Surfaces 
Num-}| Occlusal Mesial Distal Buccal 
Group | Total | Average Teeth ber 

Cases Age Involved In- |Num-} Per |Num-} Per |Num-| Per |Num-| Per 
Months volved| ber |Cent| ber |Cent| ber | Cent] ber | Cent 

Deciduous | 346* | 192 | 55.4; 73 | 21.1} 70] 20.4 

Deciduous 648 | 282 | 43.0] 165 | 24.0) 189 | 29.0) 12] 0.2 

B 150 48 — 
Permanent 19 14 2.0 _ 


*150, or 44 per cent, in second deciduous molars. 
116, or 33 per cent, in first deciduous molars. 
179, or 52 per cent, in lower deciduous teeth. 
167, or 48 per cent, in upper deciduous teeth. 


supplemented by roentgenographic ex- 
amination. For the diagnosis of enamel 
hypoplasia, visual inspection was relied 
on almost entirely, though, in some in- 
stances, when there was some indication 
that unerupted teeth (first permanent 
molars) would be extremely deficient in 
enamel covering, the roentgenogram was 
used as an aid in the diagnosis. For the 
demonstration of malocclusion, compound 
impressions and plaster casts were em- 
ployed; and these were likewise supple- 
mented by roentgenographic examina- 
tions of the mandibles and maxillae. 


+294, or 45 per cent, in second deciduous molars. 
184, or 29 per cent, in first deciduous molars. 
370, or 57 per cent, in lower deciduous teeth. 
278, or 43 per cent, in upper deciduous teeth. 


caries in one group than in another, since 
the oral hygiene was actually worse in 
the less susceptible group (52 per cent in 
group A as against 47 per cent in group 
B). For instance, of the twenty mouths 
showing the greatest number of carious 
areas, five were clean, ten were fairly 
clean and but five were dirty. 

Enamel Hypoplasia—Of the 126 
children examined in group A, fifty-five, 
or 43 per cent, presented evidence of 
either “slight” or “marked” hypoplasia 
of the deciduous teeth. Twenty-eight 
showed “marked” and 
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“slight” hypoplasia. In addition, thirty- 
two gave evidence, on roentgenographic 
examination, that hypoplasia existed in 
the permanent teeth, but it was impos- 
sible to judge the degree of involvement. 
Eighty-seven children, or 69 per cent of 
the group, therefore, presented evidence 
of hypoplasia of the enamel of either the 
deciduous or the permanent teeth, or 
both. Nine hundred and forty-two teeth 
out of a possible 3,024, or 31 per cent, 
were affected in varying degrees, 294, or 
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this group of patients was a little more 
than 4 years, and hence only in very few 
had any permanent teeth erupted. The 
roentgenographic examination, while 
helpful in determining hypoplasia in the 
permanent teeth, is not entirely trust- 
worthy, especially as regards the degree 
of involvement. 

Only sixteen patients, or approximately 
10 per cent, were found to have hypo- 
plastic permanent teeth, these all being 
first molars. Twenty-six, or 18 per cent, 


TaBLe 4.—DistriBuTION oF ENAMEL HypoPLasIA IN THE Two Groups 


Number and Percentage with of 
Evident Enamel Hypoplasia | ee 
Group Total Deciduous Permanent oe Slight 
Num- Per Num- Per Num- Per Num- Per 
ber Cent ber Cent ber Cent ber Cent 
A 126 55 | 43 32 25 28 50 27 50 
B 150 | 26 | 18 16 | 10_ 3 2 | 39 26 


Class I Class II Class III 


Group| Total|Num-} Per |Num-} Per |Num-} Per 
ber |Cent | ber |Cent | ber |Cent 


126 | 77] 61 6 4 


150| 41] 27| 27] 17| None 


A 
B 


9.5 per cent, being permanent teeth and 
648, or 21.5 per cent, deciduous teeth. 
Fifteen children were found to have all 
twenty of the deciduous teeth hypoplastic 
in varying degrees; while thirteen others 
had at least twelve of the full comple- 
ment of twenty deciduous teeth so af- 
fected (Table 4). 

The study of enamel hypoplasia in 
group B was concerned with the examina- 
tion of the coronal surfaces of the de- 
ciduous teeth, since the average age in 


Open Over- Protru- p 
Bite Bite sion rotru- 
sion 
Num-| Per |Num-} Per |Num-] Per from 


ber |Cent |} ber |Cent | ber |Cent | Habits 


40 | 31 6 4} 29] 24] 18] 62 


10 | 11] 37] 24] 15] 40 


had hypoplastic deciduous teeth. Only 
three, or 2 per cent of the 150 children 
examined, were classified as showing 
“marked” and thirty-nine, or 26 per cent, 
as showing “slight”’ hypoplasia; a total 
of forty-two, or 28 per cent. When in- 
dividual teeth were considered, 223 de- 
ciduous molars of a possible 1,200, or 19 
per cent, were found to be affected in a 
greater or less degree (Table 4). 
Malocclusion.—In group A, seventy- 
seven cases, or 61 per cent, were diag- 


| TaBLe 5.—DistriBuTION OF MALOCCLUSION IN THE Two Groups 
| 
| 
| 
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nosed as Class I malocclusion (Angle 
classification), which involves the mesio- 
distal or anteroposterior relation of the 
mandibular to the maxillary arch, as 
shown by the mesiobuccal cusp of the 
maxillary first molar fitting into the buc- 
cal groove of the mandibular first molar. 
There was malocclusion of the indi- 
vidual teeth in the entire group regard- 
less of the relation of the arches. 

Six, or 4 per cent, presented Class II 
malocclusion, that is, the distal relation 
of the mandibular to the maxillary den- 
tal arch; and eleven, or 9 per cent, 
showed a Class III tendency, which is 
the mesial relation of the mandibular to 
the maxillary dental arch. Forty, or 31 
per cent, possessed open bites; and six, or 
4 per cent, possessed overbites. Twenty- 
nine, or 24 per cent of the number ex- 
amined, had protrusion of the maxillary 
teeth; eighteen of which, or 62 per cent, 
were due to thumb sucking and other 
habits (Table 5). 

In group B, sixty-eight, or 45 per cent, 
had malocclusion of one form or another 
in a greater or lesser degree. Forty-one, 
or 27 per cent of the number examined, 
showed Class I, and twenty-seven, or 18 
per cent, presented Class II malocclusion. 
No Class III malocclusion was found in 
the entire group. A total of seventeen, or 
11 per cent, had deep overbites, and ten, 
or 7 per cent, had open bites. Protrusive 
types of malocclusion were found in 
thirty-seven patients, or 24 per cent; and 
of these, fifteen, or 40 per cent, of the 
cases of protrusion, were due to bad 


habits (Table 5). 
COMMENT 


The results of this investigation reveal 
that rickets per se, or predisposition to 
the development of rickets, bears no di- 
rect relationship to the incidence of caries 
in the deciduous teeth of children; and 
that the administration of vitamin D to 


children in early infancy does not protect 
against the development of such caries, 
at least in the deciduous teeth. The lack 
of a preponderance of caries in the group 
demonstrated to have had active rickets 
is the more surprising, since the entire 
group was composed nearly entirely of 
colored children whose diets were much 
poorer with respect to lime salts and vi- 
tamins than those of the prophylactic 
group, containing 70 per cent white chil- 
dren. The possibility that the Negro race 
is less susceptible to the development of 
caries has long been suggested on casual 
clinical observations, but actual quanti- 
tative proof of such a racial characteris- 
tic is still lacking. Our own results 
strongly support this theory, although 
the number of subjects is too small to be 
able to draw definite conclusions. 

Thus, in group B, the prophylactic 
group, only nineteen of forty-two colored 
children, or 45 per cent, showed caries, 
as compared with seventy of 108, or 
64.8 per cent, among the white children. 
The total number of cavities in the two 
groups shows a similar disproportion of 
caries in the colored and the white chil- 
dren. 

Thus, the nineteen colored children 
in group B presented eighty-two cavities, 
or 4.3 cavities per child; whereas, the 70 
white children in the same group had 
526 cavities, or 7.5 cavities per child. 
The preponderance of caries in the white 
children is equally evident when the chil- 
dren in the two groups, A and B, are 
analyzed according to race, but without 
regard to the preexistent rickets. Thus, 
of the 160 colored children, eighty- 
five, or 53.2 per cent, had caries; 
whereas, of the 116 white children, 
seventy-five, or 65.5 per cent, had caries. 
The total number of cavities in the 116 
white children was 536, or four and six- 
tenths cavities per child in the entire 
group, or seven and one-tenth per child 
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in the group showing caries. The total 
number of cavities in the 160 colored 
children was 516, or three and three- 
tenths cavities per child in the entire 
group, or six cavities per child in the 
group showing caries. 

Although, as already mentioned, the 
number of subjects is too small to permit 
of any conclusion as to the racial factor 
in the incidence of dental caries, or for 
one to postulate a similar racial suscep- 
tibility to dental caries in the permanent 
dentition, nevertheless, the figures tend 
to indicate that rickets, a disease so preva- 
lent in the colored race, does not predis- 
pose the colored child to the development 
of caries even to the same extent as it 
occurs in white children. These figures 
also show that the conditions that pre- 
vent or predispose to rickets apparently 
play no dominant rdéle in the genesis or 
prevention of dental decay in the de- 
ciduous teeth. Whether similar condi- 
tions operate in older children, with 
permanent teeth, remains to be seen 
when these children are reexamined at 
some future date. 

It is interesting to note in this con- 
nection that evidence of a racial factor 
in the incidence of dental caries in the 
permanent dentition may also be sur- 
mised from the study of Eliot and her 
associates.* Although, from their figures, 
dental caries was found more often in 
children with a known history of rickets, 
the percentage of caries was greater in 
the white children than in the colored, 
the former group consisting of 313 and 
the latter of 138. Similarly, of their 
groups receiving cod liver oil, the white 
children showed a preponderance of den- 
tal decay. If their groups are analyzed 
without regard to the presence or absence 
of rickets, the lesser incidence in the col- 
ored groups is still evident. The rela- 
tionship between rickets and caries in 
their cases seems to be more evident in 
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the white than in the colored children, 
although the latter are more susceptible 
to rickets. This may be explained by the 
fact that many of the children in Eliot’s 
white group were of Italian parentage. 
Children of Italian parentage are, ap- 
parently, more susceptible to rickets than 
children of other white races living in 
this climate. Had their white children 
been composed of racial groups other 
than Italian, the relationship between 
rickets and caries might not have been 
so evident. 

What racial factor, if present, is re- 
sponsible for the protection of colored 
children, the most susceptible to rickets, 
against the development of dental caries 
is difficult to ascertain. A study of 
larger groups of children and young 
adults might throw further light on this 
interesting problem and ultimately lead 
to a better understanding of the cause of 
dental caries. 

The factor of oral hygiene is appar- 
ently also without significance as regards 
the incidence of dental caries, as may be 
seen from Table 2. Like the dietary 
habits, the oral hygiene habits of the 
poorer negroes of Baltimore are far in- 
ferior to those of the whites, yet the in- 
cidence of dental caries appears to be less 
in the colored than in the white children. 

With respect to the incidence of 
enamel hypoplasia in the two groups, our 
results are in accord with those of other 
investigators. Table 4 shows that 
enamel hypoplasia of both the deciduous 
and the permanent teeth is definitely re- 
lated to preexistent rickets. Our data do 
not demonstrate a relationship between 
enamel hypoplasia and caries. 

The incidence of malocclusion was 
greater in the rachitic group than in the 
prophylactic group. This, of course, is 
to be expected, since such deformities of 
the mandible and maxilla may conceiv- 
ably be more apt to occur in bones that 
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are affected by rickets than in nor- 
mal bones. This was especially true of 
Class I and less so of Class II maloc- 
clusion. 


SUMMARY 


1. Two hundred and seventy-six chil- 
dren were studied with respect to the 
incidence of dental caries, enamel hypo- 
plasia, and malocclusion. One hundred 
and twenty-six had roentgenographic 
evidence of rickets in infancy and early 
childhood, and 150 had received vitamin 
D as a prophylactic measure against 
rickets and, in these, the presence of the 
disease was ruled out by serial roentgen- 
ray films. In the first group, forty-two 
were over 6 years of age, and, in the sec- 
ond group, only twenty-seven were over 
this age. 

2. The incidence of dental caries in 
the rachitic group was not greater than 
in the group receiving vitamin D. The 
incidence was greater in the white than 


in the colored children regardless of the 
presence or absence of rickets during in- 
fancy. The lack of a preponderance of 
caries in the rachitic group may, there- 
fore, have been due to the larger number 
of colored children in this group (93 per 
cent) as compared with 28 per cent in 
the nonrachitic group. The conditions 
that predispose white children to dental 
caries and protect colored children 
against it are not clear. 

3. The findings do not prove that a 
relationship exists between rickets and 
dental caries or that vitamin D is pro- 
tective against caries in the deciduous 
teeth. 

4. Enamel hypoplasia was found more 
often in children with a history of pre- 
existent rickets, but there was no definite 
relationship between hypoplasia and 
caries. 

5. Malocclusion, especially of Class I 
(Angle), was more common in rachitic 
children than in the nonrachitic group. 


OBSERVATIONS ON RELATIONSHIP OF LACTOBACIL- 
LUS ACIDOPHILUS TO DENTAL CARIES IN 
CHILDREN DURING EXPERIMENTAL 
FEEDING OF CANDY* 


By PHILIP JAY, M.S., D.D.S.; FAITH P. HADLEY, D.P.H., and R. W. BUNTING, 
D.D.Sc., in cooperation with MARTHA KOEHNE, Ph.D., Ann Arbor, Mich. 


UBLICATIONS from this labora- 
tory have from time to time stressed 
the importance of sugar as an etio- 
logic factor in dental caries. In a care- 


*Conducted under a grant by the Rackham 
Foundation. 

*Read before the Section on Histology, Phy- 
siology, Pathology, Bacteriology and Chem- 
istry (Research) at the Seventy-Seventh An- 
nual Session of the American Dental Associa- 
tion, New Orleans, La., Nov. 9, 1935. 
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fully controlled study, Koehne, Bunting, 
and Morrell reported a close correlation 
between increase in sugar in the diet, 
elevated Lactobacillus acidophilus counts 
and increased caries activity in chil- 
dren. 


1. Koehne, Martha; Bunting, R. W., and 


Morrell, Elise: Control of Dental Caries in 
Children, Am. J. Dis. Child., 48:6-29 (July) 
1934. 
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Likewise, it was found by them that a 
lowered sugar intake paralleled a diminu- 
tion of L. acidophilus and caries inactiv- 
ity. Because of the exhaustive precautions 
taken in order to control this study prop- 
erly, they found it necessary to limit their 
observations to a small number of chil- 
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amined these children at least once a 
year. At the first examination, all exist- 
ing cavities and fillings were carefully 
recorded, their approximate size and lo- 
cation being indicated. Extension in size 
of cavities and the appearance of new 


ones were recorded in a manner that 


TaBLe 1.—Active Caries on Hicu Canpy Diet 


Average L. Acidophilus Counts per Cubic 
Centimeter of Saliva 
Case No..: 3 Week Period 5 Months 3 Weeks Follow- 
” Before Candy on ing Period Candy 
Was Given Candy Was Given 

1 1,970 74,528 1,400 
2 11,740 148,316 14,700 
3 2,950 64,390 24,750 
4 8,652 428,013 177,000 
5 51,666 59,526 30,400 
6 10,442 7,686S 320 
7 18,511 61,878 10,370 
8 56,400 78,636 90,000 
9 83,787 166,400 29,370 
Inactive to active 10 23,950 100,858 91,500 
11 31,866 239,580 40,500 
12 2,690 100,842 32,000 
13 t 5,776 5,000 
14 | t 5,193 240 
15 9,027S 470 
16 : 2,184 22 

32 21S 13,073 ' 
a7* 1,300 1,520 700 

50* t 50S t 
33 491 63,400 3,225 
Continued activity 38* 125,000 28,900 30,500 
34 7S 17,211 11,250 
35 | 262,050 329,091 717,000 


S, sporadic. 


dren. Consequently, it became desirable 
to duplicate as closely as possible certain 
phases of this study on a more compre- 
hensive number of children. 

Excellent material for such a study 
was available in a children’s home near 
Ann Arbor. We had been in contact with 
this institution since 1927, having ex- 


*Degree of caries activity doubtful. 


tCultures negative for L. acidophilus. 


made it possible for us to determine with 
a high degree of accuracy the activity of 
dental caries in each individual case over 
a number of years. 

In addition to the clinical examination, 
cultures were taken from the mouth and 
examined for Lactobacillus acidophilus. 
At first, these cultures were made from 


wwe 
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tooth scrapings. Later, with the devel- 
opment of a satisfactory quantitative 
method by Faith Hadley,? it was possible 
to determine the approximate numbers of 
lactobacilli per cubic centimeter of saliva. 


children had the usual amount of caries 
on admission, they, as a rule, developed 
no new lesions, and the old ones, although 
unfilled, became no larger. From 75 to 


80 per cent of the children had no new © 


TaBLe 2.—Inacrive Caries on Hich Canny Diet 


Average L. Acidophilus Counts per Cubic 
Centimeter of Saliva 
Case No. 3 Week Period 5 Months 3 Weeks Follow- 
Before Candy on ing Period Candy 
Was Given Candy Was Given 
17 3,277S 6,000S 
18 0 14,364 23,400 
19 7 11,586 900 
20 t 3,706 275 
21 t 2,192S 9,000 
22 27 84,415 3,800 
24 220,000 262,500 427,000 
25 1,331 4,670 125 
26 34 5,058 200 
27 15S 115,562 26,600 
28 71S 20,800 505 
29 5,650 33,035 85,100 
Continued inactive 30 3,350 11,793 7,150 
40 Tt 54S T 
42 Tt 634 182 
43 T 32S tT 
44 53S 1,789S 275 
45 1S 5S l 
46 24 41S T 
47 t + t 
48 t 
49 T T t 
51 t Tt t 
41 53 643S t 
39 1,062S T T 
23 16 9,593 25,000 
Active to inactive 31 24,866 122,546 47,650 
36 6,186 19,350 3,900 


S, sporadic. 


In this way, we were able to amass a 
great deal of interesting information. 
First of all, we found that, although the 


2. Hadley, Faith P.: Quantitative Method 
for Estimating Bacillus Acidophilus in Saliva, 
J. D. Res., 13:415 (Oct.) 1933. 


fCultures negative for L. acidophilus. 


caries over a period of several years. Of 
the remainder, only 5 or 6 per cent had 
any appreciable amount of caries. Posi- 
tive acidophilus cultures were compara- 
tively rare. The organisms were either 
entirely absent or present in small num- 
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bers. In some of the children, they ap- 
peared sporadically 


Our findings in this institution are 
interesting, since the diet was not in ac- 


cord with the principles usually stipulated 


for the prevention of dental caries. It is 
widely believed that a diet must be well 
fortified with calcium and phosphorus as 
well as the various accessory food factors 
in order to be protective. An authorita- 
tive analysis of this diet revealed that it 
was deficient in many respects. Calcium 
and the phosphates were lower than is 
usually advocated for growing children. 
Oleomargarine was substituted for butter 
and the amount of milk served was in- 
sufficient. Oranges were served only at 
Christmas time and tomato juice was 
available in only small quantities. Cod 
liver oil was given during the winter 
months to some of the children who were 
markedly underweight; but the adminis- 
tration of cod liver oil cannot be con- 
sidered responsible for the clinical find- 
ings since the incidence of dental caries 
was the same in the children who did not 
receive it. The diet was low in calories 
and, despite the fact that the excessive 
use of cereal has been condemned as con- 
ducive to caries, over 45 per cent of the 
caloric intake was obtained from ceredl, 
bread and potato. Certainly, in the light 
of contemporary pronouncements, this 
diet is far from orthodox for caries pre- 
vention. 

The one characteristic that made this 
diet so adaptable to this particular investi- 
gation was the almost complete absence 
of sugar. Artificially sweetened foods 
were used on only rare and very special 
occasions. Sugar was never served at the 
table and candy was forbidden as a gen- 
eral policy. Here, then, was a group of 
apparently healthy children, many of 
whom were either underweight or under- 
sized, living on an inadequate low vita- 
mine and low sugar diet, but who, never- 
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theless, had a remarkably low level of 
dental caries activity. The question then 
arises: Would the addition of an abun- 
dance of candy to the diet increase the in- 
cidence of dental caries in these children? 
This we proceeded to determine in the 
following manner. 


METHOD 


The children were living in groups of 
twenty-five or thirty under the cottage 
system. Two of these groups were se- 
lected for experimentation, and to these 
fifty-one children, candy was fed, under 
supervision. It was intended that the 
remainder of the children, who did not 
receive candy, would constitute the con- 
trols, but certain difficulties were met 
with in this regard. 

Investigators who have attempted hu- 
man feeding experiments will at once 
recognize the difficulties involved in the 
attempt to confine the consumption of 
candy to a restricted group of children 
living in an institution. In order to facili- 
tate the execution of the project, the se- 
lection of the experimental group was 
left to the discretion of the director of 
the institution. He selected two cottages 
the matrons of which would be most apt 
to distribute the candy intelligently. It 
so happened that many of these children 
left the institution daily to attend a public 
school, and it was interesting to note that 
the incidence of dental caries in these 
youngsters had in the past been higher 
than in the children who attended classes 
on the grounds. It would have been pref- 
erable to select more of the children who 
had been free from caries and L. acidophi- 
lus for a number of years, but unfortu- 
nately we had to proceed in the manner 
that was most compatible with the rou- 
tine of the institution. 

Previously, L. acidophilus counts had 
been run on the saliva of all of the chil- 
dren at monthly intervals as a matter of 
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routine. During the experiment, the fre- 
quency of the bacteriologic examinations 
was increased to one a week for the chil- 
dren who were to receive the candy. All 
of the children in the institution were 
examined at the beginning of the study. 
As most of them had been examined by 
us several times previously, a complete 
history of the caries occurrence in each 
child was available for comparison. 

The candy, which consisted of choco- 
late creams, fudge and hard candies, was 
supplied in wholesale lots and was dis- 
pensed by the matrons twice a day. The 
children were not limited in choice or 
quantity. They were merely requested 
to record their daily intake in individual 
memorandum books, which they carried 
with them at all times. 

Despite all reasonable precautions, an 
effective bootlegging system soon became 
established which provided the controls 
with an undetermined amount of candy. 
This situation was discovered when saliva 
specimens from the control group that 
had been regularly negative became posi- 
tive for L. acidophilus with amazing fre- 
quency soon after the distribution of 
candy was begun among the experimental 
group. The data here presented are there- 
fore confined to the fifty-one children 
who we know consumed an abundance 
of candy daily for five months. Their 
dental caries record for this period can 
be compared to the twelve-month pe- 
riod during which they received no 
candy. 

All saliva specimens were taken before 
breakfast and the method described by 
Faith Hadley? was employed in deter- 
mining the acidophilus count. 


RESULTS 


Table 1 lists nineteen patients who had 
shown no clinical signs of caries during 
the twelve months previous to the experi- 
mental period, but who developed active 


caries within five months on the high 
candy diet. 

Two patients (33, 38) had active 
caries in both periods. Subjects 34 and 
35 were not present in the institution 
during the preexperimental period, but 
both of them developed new carious le- 
sions during the five-month candy period. 

The cases are listed by number in the 
first column. The average acidophilus 
counts for the three-week preliminary 
period appear in the second column. In 
the third and fourth columns are listed 
the average acidophilus counts for the 
five-month candy period and a three- 
week postcandy period, respectively. The 
letter S following a number indicates that 
the positive acidophilus cultures were 
sporadic rather than continuous during 
that period. 

Of the twenty-three cases listed in 
Table 1, twenty-one, or 91 per cent, 
showed an increase in the acidophilus 
content of the saliva for the period dur- 
ing which candy was available. The 
acidophilus count dropped off in twenty, 
or 86 per cent, of the children during the 
postcandy period. 

It is also apparent from Table 1 that 
of the cultures from the twenty-three 
children who developed caries during the 
five-month candy period, twenty or 86 per 
cent, were consistently positive for L. aci- 
dophilus for that period and the remaining 
three cases were sporadically positive. 

Table 2 gives data on twenty-five cases 
in which there was no caries activity in 
both the twelve months previous to the 
experimental period and during the five 
months while they were on the high 
candy diet. Of this number, twenty, or 
80 per cent, showed increased counts dur- 
ing the candy period and 75 per cent 
showed a drop in the postcandy period. 

Twelve of the twenty-five inactive 
cases, or 48 per cent, were consistently 
positive during the experimental period. 
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Thirty-two per cent were sporadically 
positive, and 20 per cent were negative. 

Listed separately in Table 2 are three 
cases in which active caries was noted in 
the preexperimental period, but devel- 
oped no new lesions during the candy 
period, despite increased counts. 


SUMMARY AND CONCLUSIONS 


A group of fifty-one children living in 
an institution were under observation for 
a period of seventeen months. During 
the first twelve months of this study, 
while on a low-sugar diet, seven, or 13 
per cent, of the children showed clinical 
signs of active dental caries. The follow- 
ing five months, during which all of the 
children received an unrestricted amount 
of candy, twenty-three, or 44 per cent, 
of the group showed evidence of active 
caries, an increase of 31 per cent in the 
comparatively short period of five months. 
Eighty per cent of the children had in- 
creased acidophilus counts during the 
candy eating period. 

Although, as stated above, it was found 
that the children in the original control 
group received some candy, it is perfectly 
obvious that their source of supply was 
limited and that some of them probably 
received none. Granted that this cannot 
be considered a control group, since we 
know that many of them did receive 
candy, it is still interesting to note that 
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in this group of 128 children, there were 
increased acidophilus counts in only 26 
per cent as compared to the 80 per cent 
in the candy group. 

The bacteriologic findings in this study 
are very significant. The actual clinical 
findings are not so impressive owing to 
the shortness of the experimental period 
and also to the fact that we were without 
a satisfactory control group for that 
period. Nevertheless, the actual increase 
in the acidophilus content of the saliva is 
very striking. We have obtained con- 
siderable evidence in the past® that in 
from 85 to 90 per cent of the cases studied 
by us, an increase in acidophilus content 
was followed by active dental caries 
within a year. Within the short period 
of this experiment, an increase in acidoph- 
ilus was followed by active caries in 44 
per cent of the cases. It is reasonable 
to assume, therefore, that if the experi- 
mental period had been lengthened from 
the five-month period to a year, a greater 
increase in caries would have  fol- 
lowed. 

This study does not prove conclusively 
that the consumption of large amounts of 
candy will increase dental caries. It does 
point in that direction. 


3. Jay, Philip; Crowley, Mary; Hadley, 
Faith, and Bunting, R. W.: Bacteriologic and 
Immunologic Studies on Dental Caries, 
J.A.D.A., 20:2130-2148 (Dec.) 1933. 
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LABORATORY EVIDENCE OF THE ANTIBIOTIC RELA- 


TIONSHIP OF MOUTH INHABITING BACTERIA* 


By DON CHALMERS LYONS, M.S., D.D.S., Ph.D., Jackson, Mich. 


HERE is unquestioned evidence 

that mouth inhabiting bacteria play 

an important part in the production 
of dental caries. Bunting and Jay, En- 
right and Freisell and others have shown 
a relationship between Lactobacillus 
acidophilus and dental decay. Fish, 
Anderson and I have demonstrated the 
importance of acidogenic streptococcci 
and other bacteria as regards this prob- 
lem. These results show more clearly 
than ever that local environment is of 
tremendous importance in the production 
or prevention of caries after the teeth 
have erupted. 

It was suggested some time ago that 
bacterial relationships in the mouth, par- 
ticularily when they are antibiotic or an- 
tagonistic, influence the resistance of the 
teeth to caries. This was demonstrated 
by a series of experiments on rats when 
it was shown that certain mixtures of 
acidogenic, putrefactive and proteolytic 
bacteria limit the amount of presumptive 
dental decay. The exact mechanism of 
this relationship is not known because at 
present knowledge of the physiologic and 
biochemical reactions of the oral flora is 
very limited; in fact, it is an almost un- 
touched field of dental research, but one 
which may prove very fruitful in the 
future. 

We have but little conception of the 


*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 
Annual Session of the American Dental Asso- 
ciation, New Orleans, La., Nov. 7, 1935. 


tremendous number of chemical reactions 
taking place in the bacterial life found in 
the mouth. They are governed by the 
fundamental laws of chemistry; that is, 
solution, dilution, combination, mass ac- 
tion, etc. 

There are many references in bacterial 
literature to the antagonisms developed 
between bacteria. A typical example is 
that shown by Rogers? (1928), who dem- 
onstrated that strains of streptococci in- 
hibited the growth of Lactobacillus bul- 
garicus. The inhibiting agent is unques- 
tionably of chemical nature, for it is not 
destroyed by heat to 100 degrees, is dif- 
fusable through a colloidin membrane and 
is not removed by filtration. 

The chemical factors entering into a 
consideration of the relation between 
dental caries and oral bacteria are, 
mainly, hydrogenation and dehydrogena- 
tion coupled with either oxido-reduction 
or hydrolysis, hydrolysis and decarboxy- 
lation, direct elimination of carbon diox- 
ide, deamination with the production of 
a fatty acid, a combination of deamina- 
tion and reduction with the formation of 
a hydrocarbon, reduction with the forma- 
tion of formic acid, oxidation and deam- 
ination with formation of an alpha 
keto acid, and perhaps many others. The 
reactions between bacteria or their vital 
activity products are mainly of a proto- 
plasmic nature, which is logically a func- 
tion of chemical affinities of the cata- 


lyzers to certain atoms of the substrate, 


1. Rogers, L. A.: J. Bacteriol., 16:321, 1922. 
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this loosening the bonds between the 
atoms. The relative affinity of the 
catalyzer for hydrogen and oxygen is 
important with relation to the prod- 
uct, the results being either of simple 
chemical nature or hastened by en- 
zymes. 

It is quite easy to demonstrate in the 
laboratory that the biochemical reactions 
of bacteria are such as to neutralize or re- 
duce acid products. First, from the 
standpoint of mass action and objective 
viewpoint, the following experiment was 
performed with these results, Lactobacil- 
lus acidophilus, Escherichi coli, Bacillus 
subtilis and Proteus vulgaris being used 
in a litmus milk medium: 

0.01 ml. broth colony Lactobacillus 
acidophilus plus 0.01 ml. Escherichi coli 
added to a litmus milk medium produced 
a firm acid curd and no gas. 

0.01 ml. Lactobacillus acidophilus plus 
0.02 ml. Escherichi coli caused a reduc- 
tion of the medium. 

0.01 ml. Lactobacillus acidophilus plus 
0.033 ml. Escherichi coli caused reduc- 
tion of the medium and carbon dioxide. 

Greater amounts of Lactobacillus 
acidophilus with a constant amount of 
Escherichi coli did not change curd 
formation. Likewise amounts of Esch- 
erichi coli greater than 0.033 ml. to 0.01 
ml. Lactobacillus acidophilus did not 
change the mass action. 

0.01 ml. Lactobacillus acidophilus plus 
0.01 ml. Bacillus subtilis produced a 
semifirm curd with a slight amount of 
reduction. 

0.01 ml. Lactobacillus acidophilus plus 
0.02 ml. Bacillus subtilis produced no 
further change. 

0.01 ml. Lactobacillus acidophilus plus 
0.03 ml. Bacillus subtilis produced no 
further change. 

0.01 ml. Lactobacillus acidophilus plus 
0.04 ml. Bacillus subtilis caused reduc- 
tion and putrefaction. 
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0.01 ml. Lactobacillus acidophilus and 
0.01 ml. Proteus vulgaris produced a 
soft curd and no gas, but caused reduc- 
tion and putrefaction. 

A greater amount of Proteus vulgaris 
gave the same objective reaction. 

In each instance, the inoculated tube 
of the medium was incubated for forty- 
eight hours at 37 C. before examination, 
24-hour broth cultures being used for 
inoculation. 

What did these reactions show on 
chemical analysis, overlooking as far as 
possible the breakdown products of the 
medium, which can be considered as 
similar to the oral medium; namely, food 
débris? Bacillus subtilis, in its putrefy- 
ing action, breaks down amino acids and 
urea to ammonium carbonate by hydroly- 
sis, the first of the chemical actions pre- 
viously mentioned. 


(NH2)2 CO+2H,0 =(NH,)2CO; 


Proteus vulgaris, Escherichi coli, Ba- 
cillus subtilis and Lactobacillus acido- 
philus also produce these reactions: 

1. Hydrolysis and decarboxylation 
take place in the medium to break down 
the acids produced and form ammonia 
and carbon dioxide, 


H H 
R—C— COOH+H:0=R—C—H+NH:-+ CO; 
NH; H 


2. The amino acids are also reduced 
to form formic acid, 


H H 
R—C— COOH+H:=R—C—H+HCOOH 
NH; NH: 


3. The acid products, such as butyric, 
lactic, acetic, succinic, formic, oxalic and 
citric acid, are dissimulated by aerobic, 
facultative and anaerobic bacteria in vari- 
ous ways. Therefore, it may be assumed 
that the lactic acid is first broken down 
to proprionic acid, then pyruvic and then 
acetic. 
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CH; CH; CHs 

COOH COOH COOH COOH 
The acetic acid is then broken down to 
carbon dioxide and water, or, in the 
presence of salts such as one finds in the 
saliva, to carbon dioxide and calcium 
carbonate. 


CH;—CH 4 CO, 
COOH 


2CH;COOH+CaO—(CH;COO)2 Ca+H:,0 

CaCO: 

One must make mention of the fact 
that such chemical actions, if taking 
place in the mouth, are probably acceler- 
ated by the presence of one or several of 


the numerous enzymes produced by bac- 
teria. 


SUMMARY 
No attempt is made in this brief paper 


to present conclusions. Its purpose is to 
show the necessity for a more compre- 
hensive study of the biochemistry of the 
oral bacteria. These test tube reactions 
suggest the necessity for more thorough 
understanding of the reactions taking 
place in the mouth which end in dental 
decay. We now know that when dental 
decay is found in the mouth, certain bac- 
teria will also be found; perhaps there 
has been a change in the physical relation- 
ship of certain foods causing certain 
chemical reactions to take place, and, 
under specified conditions, it is possible 
to produce decay in the mouths of lab- 
oratory animals. 

These are objective results which 
should be analyzed. The reactions of the 
oral bacteria in relationship to their en- 
vironment must be studied from a chem- 
ical standpoint to reach the next step in 
the solution of this problem. 


DEEP NECK INFECTION SECONDARY TO DENTAL 
DISEASE* 


By ARTHUR M. ALDEN, A.M., M.D., F.A.C.S., St. Louis, Mo. 


planes of the neck has ever been 

and will probably always be the 
major complication associated with den- 
tal disease in the lower jaw. To quote 
Mosher’s classic description of neck in- 
fection: 


D ne infection involving the fascial 


Pus in the neck calls for the surgeon’s 
best judgment, his best skill and often for 
all of his courage. Pus in the neck generally 
kills by oedema of the larynx or by the 
rupture of the abscess bursting its bounds 
and flooding the larynx and trachea. Such 


*Read at the Seventeenth Annual Meeting 
of the American Society of Oral Surgeons and 
Exodontists, New Orleans, La., Nov. 2, 1935. 
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cases are soon over. There is, however, a 
more lingering type of infection in the neck. 
In this form of the disease there is a throm- 
bosis of the internal jugular vein or one of 
its branches comparable in every way to a 
thrombosis of the lateral sinus which may 
occur following an ear infection. This lat- 
ter condition is well known to the profes- 
sion and surgeons are on the watch for it, 
but thrombosis of the jugular vein follow- 
ing infection in and about the neck is not 
so easily recognized. Many of these cases 
are classified in the death certificate as 
septicemia of unknown origin. 


Years ago, my interest in this type of 
infection was stimulated by the high 
mortality in a group of such cases in a 
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hospital where I was in attendance. A 
few weeks later, I had the privilege of 
seeing a necropsy on a patient that had 
died of an abscess of the neck that began 
as a dental lesion in the lower jaw. From 
the type and location of the abscess, it ap- 
peared that the patient could have been 
saved had there been proper drainage be- 
fore he became moribund. 

Since that time, I have had the op- 
portunity of seeing many such cases and 
it is my firm belief that most of the fa- 


TaBLe 1.—LocaTIon or INFECTION 


Twenty-Nine Cases 


Submaxillary, 9 
Parapharyngeal, 

Submaxillary and parapharyngeal, 
Submaxillary and submental, 
Submental, 

Submaxillary and jugular, 


TABLE 2.—ORGANISM SHOWN BY CULTURE 


AND SMEAR 
Spirochaeta vincenti, 9 
Spirochaeta vincenti and streptococcus, 9 


Spirochaeta vincenti and staphylococcus, 2 

Spirochaeta vincenti, streptococcus, colon 
bacillus, 

Streptococcus, 

Streptococcus and staphylococcus, 

No culture, 


talities from this type of infection are un- 
necessary. 

This paper is based upon twenty-nine 
consecutive cases of infection in the fas- 
cial planes of the neck, all secondary to 
dental disease. The patients were all hos- 
pitalized and studied both before and 
after operation. Although they were 
without exception seriously sick, there 
was not a death in the group and not a 
case of osteomyelitis, and no case re- 
quired tracheotomy. 

Dental infection in the lower jaw ne- 
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cessitating, as it frequently does, surgical 
intervention even in the acute stage of 
the disease is occasionally followed by in- 
volvement of the deeper structures of the 
neck. There are two forms of mecha- 
nism that may act toward the production 
of this condition: (1) a suppurative 
periostitis beginning at the site of the 
local lesion and spreading downward or 
backward along the side of the mandible, 
then breaking through into the deeper 
structures; or, and this occurs most fre- 
quently, (2) an infection beginning lo- 
cally as a soft tissue cellulitis and car- 
ried from there to the contiguous and 
sometimes even distant structures by way 


TABLE 3.—TRISMUS 


No. Mod- Com- 

Location Cases Slight erate plete None 
Submaxillary 9 - + 3 2 
Parapharyngeal 7 ~ l 6 - 
Submaxillary 

and para- 

pharyngeal 5 2 1 2 - 
Submaxillary 

and 

submental 4 - 4 
Submental 3 - 
Submental and 

jugular 1 1 


of the local venous circulation or lymph 
channels. 

The latter conception of the method 
involved in the spread of the disease ex- 
plains the dissemination of infection from 
a local lesion around a tooth to the en- 
tire side of the neck within a few hours. 

The opinion is current among many of 
the profession that surgical disturbance 
of a lesion in the mouth is necessary be- 
fore an extension of the infection can 
take place into the deeper structures. This 
is by no means the case. True it is that 
undue trauma to soft tissues in exodontia 
or other dental procedures does predis- 
pose to dissemination of the infection, yet 
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the frequency with which the dental 
surgeon is called on to operate in the 
presence of disease and the relatively 
small number of infectious complications 
that occur speaks much for the perfection 
of technic of the average extractionist in 
America. 

In nine of these twenty-nine cases, no 
operation whatsoever had been performed 
and the neck infection occurred merely 
as a direct extension of the dental in- 
volvement into the deeper tissues. Twenty 
cases were preceded by some form of 
dental surgical procedure. 


PARAPHARYNGEAL 


POSTERIOR CORNY 


OF HYOID BONE 

\ /SUBMENTAL Fossa 

CAROTID SME ATW OF HYOID BONE 
‘SUBMAXILLARY FOSSA 


| 
Fig. 1.—Potential abscess cavities of neck 
and intercommunicating areas. 


Lz 


The ramifications of the cervical 
fascia are such that the neck is divided 
into a series of planes and potential com- 
partments. By the term “potential com- 
partments,” I mean certain spaces which, 
under normal circumstances, are not open, 
but which, when invaded by an abscess, 
become true compartments because of the 
limiting action of the various fascial 
planes and other structures on their sev- 


eral sides. The most important of these 
compartments for our purposes are the 
submental, the submaxillary, the para- 
pharyngeal and the carotid. My concep- 
tion of all of these spaces, with the pos- 
sible exception of the submental, is that 
they are offshoots of the carotid sheath, 
which Mosher has termed “The Lincoln 
Highway of the Neck.” By following it, 
we reach the base of the skull above and 
the chest below. Pus does the same thing. 
It may localize about the carotid sheath 
almost out of reach at the base of the 
skull. In the neck, it may collect along 
the sheath or in the sheath and follow it. 
It is the natural highway for pus and for 
the surgeon in pursuit of pus. 


APPROACH TO PARAPHARYNGEAL APPROACH TO FLOOR 
SPACE OF MOUTH 


POSTERIOR CORNU. 
OF HYOID BONE \s 


ANT. FACIAL 
VEIN 


CAROTID SHEATH~ 


Fig. 2.—Surgical approach to deep pus in 
neck. The submental, submaxillary and para- 
pharyngeal space may be thus adequately ex- 
posed and drained and the jugular vein 
inspected. 


The submental fossa is a potential 
space lying underneath the tongue and 
above the level of the mylohyoid muscle. 
The anterior border of this space is the 
inner surface of the symphysis of the 
mandible, and infection spreading down- 
ward along the periosteum of the man- 
dible naturally extends into this space. 
This type of abscess was described many 
years ago by Ludwig and today is still 
occasionally called Ludwig’s angina. In 
the older publications, the mortality from 
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infection in this region was given as from 
20 to 40 per cent. Today, in the light of 
our modern knowledge of such condi- 
tions, fatalities resulting from this type 
of abscess should be rare. 

Just in front of the carotid sheath and 
connected with it by its posterior pro- 
longation is the submaxillary fossa. This 
space lies just inside and below the man- 
dible and in it rests the submaxillary 
gland, like an egg in the nest. Across 
and externally to the gland runs the fas- 
cial vein, and underneath the gland lies 
the fascial artery, the hypoglossal and 
superior laryngeal nerves. Just below 
and behind this gland is the most im- 
portant and easily accessible surgical 
landmark on the lateral wall of the neck, 
the posterior cornu of the hyoid bone. 
As you will remember, this is a little 
horseshoe-shaped floating bone which is 
situated above the upper border of the 
thyroid cartilage and to which is tied 
practically all of the guy wires of the neck. 
Occasionally, in the presence of marked 
swelling, this bone cannot be palpated 
from the outside, but when any sizable 
opening is made in the lateral wall of the 
neck, its location can soon be determined 
by a gloved finger thrust through the in- 
cision. 

Infection in this region more frequently 
occurs secondary to disease of the lower 
first or second molars. 

The parapharyngeal or pharyngo- 
maxillary fossa may be considered as a 
cone the base of which is attached to the 
base of the skull around the jugular 
foramen and the apex of which is at the 
tip of the hyoid bone. Below is the sub- 
maxillary fossa. The carotid sheath 
emerges from the apex of the cone and, 
for practical purposes, continues the fossa 
through the neck into the thorax. The 
inner border of the parapharyngeal space 
is the superior constrictor muscle with 
the tonsil attached to it. The bulge of 
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the superior constrictor muscle and its 
attached tonsil into the throat in the 
presence of an abscess in this region is 
frequently mistaken for evidence of a 
peritonsillar infection. The outer bor- 
der below is the internal pterygoid muscle 
lining the inner surface of the ascending 
ramus of the jaw and matching the 
masseter muscle on the outside. The 
outer border above is the parotid gland; 
the gland at this point not being covered 
with fascia. Abscess in this region is as a 
rule due to disease of the lower second 
or third molars. 

Years ago, when we first encountered 
these neck infections, we were interested 
in the bacteriology of the disease and so 
studied carefully smears and cultures 
taken from the original lesion in the 
mouth and from the pus released at the 
time of operation. We were immediately 
struck by the fact that although there 
were usually several forms of bacteria 
present in the abscess, Spirochaeta vin- 
centi was easily the predominating or- 
ganism. In this group, it was found 
twenty-four times in twenty-six cases. 
The other two of them had no cultures. 
In nine cases, it appeared in pure culture; 
in nine cases, in symbiosis with a strep- 
tococcus; in two cases, with a staphylo- 
coccus; in two cases, with both the strep- 
tococcus and staphylococcus, and in two 
cases, with the streptococcus and the colon 
bacillus. 

When it was recognized that this or- 
ganism was probably the most important 
factor in the invasion by the disease of 
the deep structures of the neck, it seemed 
logical to combat the infection by means 
of neo-arsphenamine intravenously. All 
of our patients have received one or more 
doses of this drug. The results many 
times were almost spectacular. On sev- 
eral occasions, the rapid spread of a dif- 
fuse cellulitis of the neck has been 
stopped and localization has begun 


ese 
he 
a- 
lat 
h, 
In 
it, 
id 
lg. 
th 
he 
ig 
it. 
or 
\ 
in 
a- 
in 
i 
e 
y 
ll 
q 


858 The Journal of the American Dental Association 


within twenty-four hours after the ad- 
ministration of the drug. As a result of 
this experience, it has become a routine 
on our service to give all patients suffer- 
ing from infection origin of which was 
in the mouth an intravenous dose of 0.4 
gm. of neo-arsphenamine immediately 
after admission. This is done even 
though examination of smears from 
the original lesion in the mouth is in- 
conclusive for Vincent’s organism. I 
am of the opinion that this procedure is 
one of the most important contributing 
factors in the success of this group of 
cases. 

Trismus is frequently an annoying ac- 
companiment of these infections and is 
almost invariably the result of an irrita- 
tive spasm of the internal pterygoid 
muscle on the affected side. This irrita- 
tion is due to the presence of pus in the 
parapharyngeal space in direct contact 
with the muscle. This statement would 
suggest that trismus would occur very 
rarely in the true submental abscess case, 
and this was our experience. In this 
group, there were seven cases of abscess 
limited either to the submental region 
alone or to the submental and submaxil- 
lary regions. In none of these cases was 
trismus present. In every case in which 
the infection had invaded the parapharyn- 
geal space, which, as you will recall, is 
limited in its downward and outward as- 
pect by the internal pterygoid muscle, 
trismus was present. In ten cases, it was 
so marked as to make proper examination 
of either the original site of the lesion or 
the posterior pharyngeal wall impossible. 
In other words, to turn this fact around, 
we may say that, in such an infection, 
when trismus is present, its occurrence 
should make the surgeon aware that the 
parapharyngeal space has probably been 
encroached on. 

There are several important secondary 
complications that may arise from deep 


infection in the neck: hemorrhage, osteo- 
myelitis, general sepsis, edema of the 
larynx and pneumonia. 

Hemorrhage, which, when it occurs, 
is, as a rule, postoperative, is usually due 
to erosion of one of the branches of the 
external maxillary artery. This occurred 
three times in our series and in one case 
was so severe as to endanger the life of 
the patient. 

Osteomyelitis of the mandible has been 
a frequent complication in such condi- 
tions, and yet its entire absence in this 
group of cases, all of which were treated 
with neo-arsphenamine intravenously, 
would certainly suggest that these two 
facts are not entirely unrelated. 

Sepsis following one of these abscesses 
is always due to an infective thrombo- 
phlebitis of the veins of the neck, usually 
the internal jugular or one of its branches 
In the presence of an abscess in the neck, 
when the patient has a chill or repeated 
chills suggesting a shower of organisms 
turned loose in the blood stream, blood 
cultures should be taken and a careful 
inspection of the jugular vein and its 
branches carried out. Ligation of this 
vein can be, and frequently is, carried 
out without in any way endangering the 
welfare of the patient. 

Edema of the larynx is a complication 
that arises quickly and, if not treated 
promptly by tracheotomy, ends the case 
in a few hours. In two of our earlier 
cases, the rapidly spreading cellulitis 
threatened to involve the larynx, and 
preparations for immediate tracheotomy 
were always at hand. The use of neo- 
arsphenamine greatly reduced the swell- 
ing and there were never actual indi- 
cations for a tracheotomy. 

Pneumonia is frequently a sequel to 
the spontaneous rupture of the abscess 
into the throat of a patient with trismus. 
Then, of course, the respiratory tract is 
flooded with virulent pus and pneumonia 
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is almost a certainty, if the patient is not 
immediately suffocated. 

Our routine for such cases is unvaried. 
All of these patients are immediately 
hospitalized. Many of them reach us 
after several days of unsuccessful treat- 
ment and owing to the trismus or the 
swelling in the throat, which makes 
swallowing impossible, are greatly dehy- 
drated. No attempt is made to give fluids 
or feedings by mouth, but a nasal feeding 
tube is immediately inserted and passed 
into the stomach and feedings of an ex- 
cess of fluids and liquids begun at once. 
Neo-arsphenamine in a dose varying 
from 0.3 to 0.6 gm. is given intrave- 
nously, the dosage being based upon the 
age and weight of the patient. Moist 
heat over the site of the swelling, as a 
rule, contributes to the comfort of the pa- 
tient, though I doubt seriously that this 
is an important factor in the localization 
of the infection. 

The selection of the proper time for 
operation is an important detail. Earlier 
in our experience, we were prone to wait, 
if possible, until deep fluctuation could be 
felt in the soft tissues of the neck, but 
this delay was responsible for the near 
demise of two patients. Mosher makes 
the statement that to wait for fluctuation 
is to invite secondary complications, and 
I am entirely in accord with this point of 
view. I do believe that unless the indi- 
cations for operation are extremely ur- 
gent, it is a good policy to wait, after the 
neo-arsphenamine has been given, for the 
period of maximum tissue saturation with 
the drug, which is about twenty-four 
hours. Operative procedure carried out 
at this time has to us seemed to have more 
rapid results and less secondary compli- 
cations. 

In all such cases operation should be 
performed under local anesthesia, because 
to use general narcosis on a patient whose 
airway is already mechanically embar- 
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rassed, or to eliminate or weaken with an 
opiate his coughing reflex, which is the 
sole guardian of the lower respiratory 
tract, is invariably fraught with great 
danger. Procaine infiltration, both super- 
ficial and deep, renders the operation 
painless and, at the same time, insures 
the operator of the full cooperation of 
the patient in what is, at best, frequently 
a difficult situation. 

The type and location of the incision 
must depend entirely on the location of 
the pus. If it is clearly submental with- 
out involvement of the adjoining sub- 
maxillary fossa, a midline neck incision 
down to and through the mylohyoid 
muscle will satisfactorily drain such an 
accumulation. Occasionally, when the 
abscess is located immediately under the 
front of the tongue, it can be drained 
by an intra-oral incision. If the sub- 
maxillary fossa or the submaxillary and 
the parapharyngeal region have been in- 
vaded and exposure of this area is indi- 
cated, the Mosher-T-shaped incision ex- 
posing the submaxillary gland and then 
retracting it upward out of its fossa al- 
lows adequate exploration of the entire 
region. Through this exposure backward 
and upward, the gloved finger or artery 
clamp will enter the parapharyngeal 
space and posterior retraction will expose 
the vessel sheath containing the carotid 
and internal jugular vein. This incision 
in our hands has given the most satisfac- 
tory results. I do not believe in small 
incisions for exploration in the presence 
of a potentially fatal infection. Much 
better a live patient with a scar on his 
neck than a corpse with only a trivial cos- 
metic defect. In a few of our cases, it 
was possible to drain satisfactorily a su- 
perficial submaxillary abscess or an an- 
terior parapharyngeal abscess by intra- 
oral incision, but by far the safer pro- 
cedure in the majority of cases is the 
external approach. 
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After the abscess has been adequately 
opened and emptied, the cavity is 
packed lightly with strips of dental rub- 
ber an inch wide, and as long as is nec- 
essary in the given case. As the wound 
heals from the inside, this strip is grad- 
ually withdrawn and cut off at the dress- 
ings. 

These patients are, as a rule, quite 
uncomfortable for the first few days of 
their postoperative convalescence and 
rarely are they able to take by mouth the 
amount of fluids necessary to keep their 
resistance at a high peak. To combat this 
state of affairs, feeding by means of a 
nasal tube is a most useful procedure and 
should be kept up until the patient can 
swallow without discomfort. 

To eradicate a potentially fatal infec- 
tion after it has developed is a very 
creditable achievement. By adequate 
treatment to prevent such an infection 
from ever becoming a serious potentiality 
is even more to be desired. We have, I 
believe, shown conclusively that Spiro- 


chaeta vincenti is the offending organism 
in by far the larger majority of these 
serious neck infections that follow dental 
disease in the lower jaw. Its recognition 
in the mouth before the damage has been 
done is a relatively simple task. Smears 
taken from the gingival margins or inter- 
dental spaces around the suspected tooth 
and easily stained will show the organ- 
ism if it is present. Then, if surgical dis- 
turbance of the tooth is necessary in the 
presence of this infection, a preliminary 
dose of 0.4 gm. of neo-arsphenamine 
given twenty-four hours before the ex- 
traction or other procedure will greatly 
reduce the possibility of the disease 
spreading into the structures of the neck. 
This is not a theory, but a very practical 
safeguard that is being used by several 
exodontists today. I predict that, in a 
few years, the incidence of these neck 
complications following dental infections 
will be greatly reduced when this pro- 
phylactic treatment is carried out. 
520 Frisco Building. 


CHEMISTRY OF SYNTHETIC RESINS 


By JOHN S. SHELL, B.S., M.A., San Francisco, Calif. 


YNTHETIC resins, which have 
found such frequent and varied use 
in everyday life, offer an outstanding 

example of the practical results of sci- 
entific research. Their extensive use in 
dentistry is relatively recent. Celluloid 
materials as employed in dentures are not 
new, but they can hardly be compared 
with such products as the phenol-formal- 
dehyde or vinyl resins. (Celluloid ma- 
terials consisting of cellulose product dis- 
solved in camphor have been used for 
dentures since 1871.) 
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From a chemical standpoint, the syn- 
thetic resins can be roughly classified as 
(1) condensation products and (2) poly- 
merization products. The condensation 
products are the result of the interaction 
of two different substances to form a 
complicated organic compound, while the 
polymerized resins are produced by the 
interaction of molecules of one substance. 
In many cases, both types of reactions 
take place. The bakelite materials, 
which are phenol-formaldehyde resins, 
would be classed as condensation prod- 
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ucts; while the vinyl resins are probably 
formed primarily by polymerization. 

A second classification based on the 
changes that take place during manipula- 
tion divides the resins into (1) thermo- 
setting and (2) thermoplastic materials. 
In the thermosetting resins, a reaction 
takes place during the heating and press- 
ing process. As this reaction is, in gen- 
eral, irreversible, after heating a perma- 
nent change in chemical composition has 


Phenol formaldehyde resins 
Phenol « e © 


Formaldehyde . « « 
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fully understood, but the existence of 
long-chain molecules in the final product 
is generally conceded. The accompany- 
ing reactions and formulas may represent 
the type of molecules that are probably 
formed. 

These chain compounds are formed 
slowly, at slightly above room tempera- 
ture, but the rate of reaction increases 
rapidly when the material is heated. At 
high temperatures, shorter chains are 


QH G H 
C C.H,~= CH CH ~- 
Condensed resine C H 3 H CBs 

or 
Vinyl resins 
Vinyl acetate . « e« CHo= CH = OAc 
Polymerized resin CHp - GH = CHo - 


Glycerin base resins 


Glycerine « « « - CH - CHp 
OH 


Phthalic acid .. 


by OH 


Possible reactions in formation of synthetic resins. 


taken place. In the thermoplastic resins, 
no chemical reaction takes place during 
molding and the material is unchanged 
by repeated pressing. The phenol-for- 
maldehyde resins belong to the thermo- 
setting group and the vinyl resins to the 
thermoplastic group compounds. 

The chemical reactions that take place 
during the formation of resins are not 


produced, forming products which are 
not so resistant to solution or chemical 
attack as the longer chain resins. Some 
of the strongest, most resistant products 
are obtained by treating for long periods 
of time at low temperatures. The chains 
probably reach the length of 5,000A by 
3 to 10A in the other dimensions in the 
normal resins. It is possible for the mole- 


CgHs 
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cules to develop branched and interwoven 
structures. 

Catalysts are usually added to increase 
the rate of reaction so that lower tem- 
peratures can be used during manipula- 
tion. This reduces the excessive decom- 
position of the organic materials. The 
use of catalysts does not prevent the 
formation of short chain, nonresistant 
compounds, and they cannot be employed 
indiscriminately. 

In addition to the resins mentioned 
above, there are a number of products 
that have shown excellent properties, but 
most of them have not found their way 
into dental technology. Urea-formalde- 
hyde and styrol compounds have many 
desirable qualities, as well as the poly- 
indene compounds. The petroleum resins 
may also find a more extensive use. 

Vinyl resins have shown especially 
valuable chemical and physical properties 
and have found extensive commercial 
uses, notably in the “long playing” 
phonograph records. They are well suited 
to dental prosthesis, with the important 
exception that occasionally a_ brittle 
product is obtained. This phenomenon 
is difficult to explain, except as a result 
of improper pressing or continued reac- 
tion after the denture has been placed in 
the mouth. Standardization of processing 
technics by scientific tests of tensile 
strength and elongation might easily 
solve this problem. 

The development of synthetic resins 


for dental use has been left almost en- 
tirely to the commercial manufacturers. 
The testing methods, as presented to the 
dental profession, have often consisted 
of the most unscientific demonstrations. 
The fact that a completed denture does 
not fracture when dropped from a six- 
teen story building is cited as definite 
proof that the material of which it was 
made is suitable for use in the mouth. 
As opposed to this method, Dr. Hughes 
is to be complimented on his work on 
resins used in dental prosthesis. He has 
developed an adequate comparative chart 
for evaluating the various materials on 
the market and it can be seen from this 
chart that there is no perfect denture 
material on the market. The selection 
of a commercial product for a particular 
case depends on the peculiarities of the 
oral condition, as well as the economic 
and esthetic factors. By consideration of 
all of the pertinent factors and reference 
to a chart that gives the individual prop- 
erties and advantages of each product, the 
most suitable choice can be made by the 
practitioner. 

If the information tabulated on the 
chart is kept abreast of the times, the 
members of the dental profession will 
always be able to select the best materials 
for each case and need not be dependent 
on information supplied by the manufac- 
turers or the dental laboratories. 


1. Hughes, G. A.: Denture Materials, 
J.A.D.A., 23:621 (April) 1936. 
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COORDINATING TREATMENT WITH DIAGNOSIS* 


By JOSEPH H. WILLIAMS, D.D.S., St. Louis, Mo. 


N preparing a paper to present before 
the Section on Orthodontia, one natu- 
rally thinks of the general practitioner 

in dentistry who includes in his practice 
the treatment of orthodontic cases, and 
not of the dentist who, through special 
training and experience, is able to limit 
his practice to orthodontia. 

Owing to economic stress and the fall- 
ing off of many practices within the last 
few years, an increasing number of men 
have seen fit to attempt orthodontic treat- 
ment, some with little training other than 
they received in their college course. 

It seems to be the opinion of many in- 
dividuals that a knowledge of appliance 
construction is all that is necessary for the 
practice of orthodontia. A review of ortho- 
dontic literature of the past ten years will 
convince one that the main problem of our 
specialty today is not one of mechanics, but 
rather of growth and development. Our 
literature is filled with articles upon the 
subject of tissue changes and growth, and 
woe be unto the man who attempts the 
practice of orthodontia without some 
knowledge of these allied sciences.! 

It is not the purpose of this paper to 
keep the general practitioner from treat- 
ment of orthodontic cases. It is an effort 
to help him solve some of the problems 
with which he is confronted. 

Within the past ten years, considerable 


*Read before the Section on Orthodontia at 
the Seventy-Seventh Annual Session of the 
American Dental Association, New Orleans, 
La., Nov. 5, 1935. 

1. Williams, J. H.: Orthodontic Appliances 
as Used by American Board of Orthodontia, 
1935, 
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progress has been made in the diagnosis 
of dental anomalies. While none of the 
methods in use today are perfect, it is a 
recognized fact that the old method of 
intra-oral diagnosis, with casts carved on 
a plane with the laboratory bench, has 
been found wanting. No doubt, many 
failures can be attributed to wrongly 
diagnosed conditions and improperly 
planned treatment. 

To plan and coordinate treatment, one 
must know the position of all malposed 
teeth in their relation to the skull of the 
particular person whom he is treating. 
At the present time, I know of no better 
method of accomplishing this than with 
the use of the gnathostat. 

There are many who look on the 
gnathostatic system of diagnosis as a 
complicated complex method of casts, 
graphs, charts, etc. This is no doubt due 
to the way in which this system has been 
presented to the profession in lectures and 
papers by men who have stressed the sci- 
entific rather than the practical side of 
the subject. There are many dental 
anomalies that can be properly diagnosed, 
and treatment planmed and carried 
through, from gnathostatic casts alone, 
without the drawing of any graphs at all. 

I do not mean to belittle the value of 
charts and graphs: they are of scientific 
value, but can be eliminated in certain 
type cases. On the other hand, there are 
those cases wherein graphs will aid in 
diagnosing and planning treatment and 
will often help us to avoid difficulties. 

Figure 1 shows a case in which the 
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Fig. 1—Lateral graph, indicating amount of expansion necessary in molar and premolar 


region. 


lateral graph will immediately reveal 
how impossible it is to expand the max- 
illary arch enough to make room for the 
four anterior teeth that are rotated. Ac- 
cording to Ponts’ index, the distance be- 
tween 4 and 4 should be 44 mm. in order 


to accommodate these teeth, while the 
present width of the arch between 4 and 
4, as shown on the cast, is only 34 mm., 
a difference of 10 mm. Should one suc- 
ceed in expanding the maxillary arch 
this amount, it would be out of harmony 
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Fig. 2.—Case in which expansion required 
favorable prospects for permanent result. 


with the mandibular arch, owing to the 
width of the lateral incisors, 7.75 mm. 
Figure 2 shows a similar case wherein 
the expansion required is considerably 
less and the prospects for a permanent 
result are favorable. These conditions 


Cy 


is considerably less than in Figure 1, with more 


may escape the notice of even the experi- 
enced operator, but rarely will when 
studied and diagnosed in this way. 
Figure 3 shows a case wherein the oc- 
clusal graph will aid in diagnosing, and, 
like the lateral graph in the former case, 
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will help one to avoid difficulties. In this 
case, we are interested in knowing the 
relation of all the teeth to the occlusal 
plane, which would be difficult to de- 
termine by examining the cast alone, 
especially one made in the ordinary way. 
The graph tells us that the maxillary 


molar regions, especially in the maxillary 
arch. 

In addition to having gnathostatic 
casts and a limited number of graphs to 
aid in diagnosing and planning treatment 
of our cases, we should have photostatic 
pictures. Regardless of the method used 
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Fig. 3—Type of case in which occlusal graph is indicated. 


incisors are almost in their normal ver- 
tical positions. The mandibular incisors 
are in supraclusion, and there is a lack of 
vertical development in the bicuspid and 


in diagnosing cases, the photostatic cam- 
era will aid in determining the extent of 
an anomaly. 

Figure 4 shows four cases that, when 
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studied with casts alone, especially if 
made in the ordinary way, will all ap- 
pear to be the same type (distal or pos- 
terior occlusion). With the aid of photo- 
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cases are more difficult to treat, require 
much longer time and are more liable to 
relapse. In treating such cases, one must 
resort to muscle training? as advocated 


Fig. 4.—Four posterior occlusal cases in which photostatic pictures are an aid in making 


diagnosis. 


Fig. 5.—Case that can be diagnosed and treatment planned without graphs. 


static pictures, a somewhat different diag- 
nosis of each will be made. Figure 4 a 
is complicated by a lack of development 
in the body of the mandible. 4 is compli- 
cated by a lack of development in the 
ramus. In c, there is a lack of develop- 
ment in both the ramus and the body of 
the mandible, while d shows the mandible 
well developed and the trouble is only 
with the teeth and the surrounding tis- 
sue, the alveolar process. The first three 


2. Rogers, Alfred Paul: Application of Ex- 
ercises, Internat. J. Orthodon., 4:272-296 
(June) 1918; Muscle Training and Its Rela- 
tion to Orthodontia, Internat. J. Orthodon., 
4:555-577 (Nov.) 1918; Teaching Patients to 
Overcome Undesirable Muscle Habits, Inter- 
nat. J. Orthodon., 4:433-438 (Aug.) 1919; 
Stimulating Arch Development by Exercise of 
Masseter-Temporal Group of Muscles, Inter- 
nat. J. Orthcdon., 8:61-64 (Feb.) 1922; In- 
creased Function in Treatment of Dental 
Anomalies, Internat. J. Orthodon., 15:731-745 
(Aug.) 1929. 
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by Alfred Paul Rogers. The fourth case 
of this group, to judge from the appear- 
ance of the cast, would seem to be the 
most extreme, but is the easiest to treat 
and the results are more nearly perma- 
nent. The value of photostatic pictures 
as used with the gnathostatic system can 
thus readily be seen. 

As stated before, to plan and coordi- 
nate treatment successfully with diag- 
nosis, we should know the position of all 
teeth in their malrelation and the direc- 
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second bicuspid should erupt. Roentgeno- 
grams would also indicate this to be the 
case. 

When a‘gnathostatic diagnosis is made, 
the true position of the teeth in relation 
to the patient’s skull is determined. 
(Fig. 6.) The upper first permanent 
molars are in their normal mesiodistal 
positions and there is a lack of develop- 
ment in the anterior portion of the arch 
(a dento-alveolar retraction). The man- 
dible is in distoclusion. 


Fig. 6.—Case that can be diagnosed and treatment planned without graphs. 


tion and amount of movement necessary 
to place them in harmony. 

Figure 5 shows a case of malocclusion 
the cause of which probably was early 
loss of the upper second deciduous molars. 
An intra-oral diagnosis with casts carved 
on a plane with the laboratory bench may 
lead one to think that the upper first 
permanent molars have migrated forward 
and are occupying the space where the 


Treatment was planned and carried out 
according to this diagnosis. The maxil- 
lary central and lateral incisors were 
gradually moved forward, space being 
made for the bicuspids and cuspids. Inter- 
maxillary elastics were then used to move 
the mandible forward. 

Figure 7 shows a similar case wherein 
the gnathostatic cast will be an aid in 
planning treatment. The maxillary first 
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Fig. 7.—Case that can be diagnosed and treatment planned without graphs. 
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permanent molars are in their normal 
mesiodistal relation, the lack of develop- 
ment being in the anterior region. The 
mandibular right molar and bicuspids are 
in their normal mesiodistal relation and 
all the remaining teeth in this arch are 
placed distally and lingually. 

Figure 8° shows a case that can be 
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are displaced lingually. The right man- 
dibular molar is in its normal mesiodistal 
relation, but from the right lateral in- 
cisor back to the left molar, they are 
placed distally and lingually. 

This case was treated in the following 
manner: The maxillary arch was ex- 
panded with a labial appliance. The 


Fig. 8.—Case diagnosed from gnathostatic casts without graphs. 


easily diagnosed and its treatment 
planned from gnathostatic casts and 
photostatic pictures without graphs. The 
casts tell us that the maxillary teeth are 
in their normal mesiodistal relation, but 


3. Williams, J. H.: Report of Six Treated 
Cases, American Board of Orthodontia, 1935. 


mandibular appliance consisted of a 
lingual wire 0.040 in size, soldered to 
the right molar band and extending to 
the left cuspid. An 0.036 wire was sol- 
dered to this and inserted in a horizontal 
tube on the left molar band. Auxiliary 
springs of 0.022 wire were used. Inter- 
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maxillary elastics were used on the left 
side. 

Figure 9 shows pictures of the case 
after treatment. 

Figure 10° demonstrates the advan- 
tage of knowing the exact position of in- 
dividual teeth in their relation to the 
skull. Treatment can be more accurately 
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terior teeth to the left, with the left buc- 
cal teeth placed slightly mesially, crowd- 
ing the cuspid out of the arch. 

A labial arch made of edgewise arch 
wire and 0.036 round wire was used to 
treat the maxillary arch. A removable 
lingual arch of 0.040 round wire with a 
0.022 auxiliary spring was used on the 


Fig. 9.—Case shown in Figure 8, after treatment. 


planned and time saved. Gnathostatic 
casts reveal the following: a lingual dis- 
placement of the mandibular teeth on the 
left side from the first molars to the cen- 
tral incisors, slight constriction of the 
maxillary arch, displacement of the an- 


mandibular arch. Edgewise bracket bands 
were used on the maxillary incisors. The 
appliances were placed on the teeth, Aug. 
11, 1931, and owing to the fact that the 
patient lived 90 miles from the city, 
treatments were at three-week intervals. 
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Figure 11 shows the case after treat- 
ment. 

While a correct diagnosis is necessary, 
it is just as important to know the etiol- 
ogy of a case of malocclusion before plan- 
ning treatment. It is not possible to dis- 
cuss the various causes of malocclusion 
that the orthodontist comes in contact 
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It does not take much pressure to move 
teeth, and the muscles of expression and 
mastication can become wonderful ortho- 
dontic appliances to undo what has been 
accomplished mechanically, through some 
perverted activity. 

Every case that is presented for treat- 
ment is a study in itself. A careful anal- 


Fig. 10.—Case showing advantage of gnathostatic casts in locating malposed teeth. 


with. It would be well worth while for 
the man in general practice who is treat- 
ing orthodontic cases to acquire as much 
knowledge of the etiology of malocclusion 
as possible. Relapses sometime occur be- 
cause the operator did not recognize the 
cause of the condition in the beginning. 


ysis must be made of each patient. Nor- 
mal occlusion does not just happen, but 
is brought about by certain definite func- 
tional forces peculiar to each individual. 
The inclined planes of the teeth, the 
muscles of the tongue, lips and cheeks 
and many other influences all have their 
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ig. 12.—Effect of disuse of facial muscles. 
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part in forming and maintaining the 
dental arch. The fact that we are 
dealing with an abnormality is fre- 
quently evidence that one or more of 
these forces may be improperly function- 
ing. 


tion frequently observed during the act 
of swallowing. In the treatment of such 
cases, I again call attention to the work 
of Dr. Rogers.” 

Figure 14 shows a series of allergic 
cases (hay fever). Relapses are frequent 


Fig. 13.—Case in which muscles of lips and cheeks exert undue pressure. 


Figure 12 shows a series of cases of 
disuse of the facial muscles (hypotonic- 
ity). Such conditions are frequently the 
cause of malocclusion because there is 
lack of proper support for the bony 
structure. 

Figure 13 shows the opposite condi- 
tion, the muscles of lips and cheeks ex- 
erting undue pressure, which prevents 
development of the bony tissue; a condi- 


in these cases owing to persistent mouth 
breathing. 

It can thus be seen that the treat- 
ment of orthodontic cases is not just a 
matter of placing mechanical appli- 
ances on the teeth, but involves the 
whole field: diagnosis, etiology, prog- 
nosis, etc. 

The theory and practice of orthodon- 
tia is a big subject, almost as large in 
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scope as the practice of dentistry itself. 
It is a serious thing in any branch of the 
healing art to subject patients to unskilled 
treatment, especially when these patients 
are children. A mistake or failure in the 
making of a bridge or an inlay or a den- 
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monument, walking the streets to con- 
front him on all occasions, with no end 
of disappointment to the patient. 

We have made progress, but there re- 
mains much to be learned. May the time 
come when our knowledge of diagnosis 


Fig. 14.—Allergic cases. 


ture can be corrected with little discom- will enable us to more accurately coordi- 


fort to the patient. A failure made by 
the orthodontist proves to be a living 


nate treatment. 
200 Beaumont Medical Building. 
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FIELD STUDIES AMONG SOME AFRICAN TRIBES ON 
THE RELATION OF THEIR NUTRITION TO THE 
INCIDENCE OF DENTAL CARIES AND 
DENTAL ARCH DEFORMITIES* 


By WESTON A. PRICE, D.D.S., M.S., F.A.C.D., Cleveland, Ohio 


COOTH decay is one of the modern 

paradoxes since many primitive races 

were largely free from it, while mod- 
ern civilizations are nearly all scourged 
by it. The purpose of these several field 
studies among primitive racial stocks is 
to throw light on the reasons for the pres- 
ent dilemma. 

The remnants of primitive racial stocks 
previously studied and reported all had 
environments which are quite different 
from those that are provided in the in- 
terior of a large continent. It has, ac- 
cordingly, been desirable to make investi- 
gations among primitive racial stocks 
situated where physical conditions were 
more nearly comparable to those which 
obtain in agricultural areas of Europe 
and America. 

For this purpose, the interior of Africa 
was selected for the special studies that 
were made during the summer of 1935. 
The continent was entered on the east 
coast at Mombasa. Tribes with differing 
dietary habits were selected and studied 
in Kenya, Uganda, Belgian Congo and 
the Sudan. A study was made of the 
native life in Port Said, Port Sudan on 
the Red Sea and Aden, Arabia, en route 
to Mombasa. The itinerary is outlined 
on the map shown in Figure 1. In order 

*Read before the Section on Histology, 
Physiology, Pathology, Bacteriology and 
Chemistry (Research) at the Seventy-Seventh 


Annual Session of the American Dental As- 
sociation, New Orleans, La., Nov. 5, 1935. 
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to make contact with as nearly primitive 
groups as were available, assistance was 
obtained from government officials and 
missionaries in direct contact with these 
tribes. Both guides and _ interpreters 
were obtained from _ these sources. 
By correspondence, special arrange- 
ments had been made in advance 
through high officials. The procedures 
consisted, as in previous studies of primi- 
tive racial groups, in making examina- 
tions of the teeth and the form of the 
dental arches and recording these data 
both in photographs and in clinical rec- 
ords. Over 2,500 negatives were made 
and developed in the field. The distance 
traveled in Africa was approximately 
6,000 miles. Groups were studied at alti- 
tudes from sea level to 8,000 feet. The 
tribes studied were of Hamitic, Nilotic, 
Bantu and Negro origin. Dietary habits of 
different tribes varied considerably even 
in similar districts. The present position 
of the tribes in relation to each other is 
apparently largely the result of race 
movements that have been in progress 
for many centuries, and while there has 
been some blending of certain tribes, they 
have in general retained their distinctive 
racial characteristics and tribal customs. 
They can be classified on several different 
bases. The most convenient for our use 
will be their nutrition, since, as in pre- 
vious studies, particular attention has 
been paid to foods selected. 
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Price—Field Studies 


MASAI TRIBE, KENYA 
We will first consider the Masai, a 
people of Nilotic origin, primarily cattle 
herders, who live now, as in the past, 
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Among African Tribes 


the tribes of eastern and central Africa. 
They occupy a large tract in the central 
southern game preserve. They live now 
as in the past in a lion infested country, 
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Fig. 1.—Itinerary for 1935 field studies. 


largely on milk, blood and meat. Physi- 
cally, they are tall and lithe. They have 
been accredited with being the most 
skilled warriors and the bravest of all 


protecting themselves and their herds 
with long heavy spears. The British 
government has denied them the privilege 
of carrying their shields and has com- 
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pletely checked their raids on the sur- 
rounding tribes. They live in manyatas 
built of acacia thorn bushes, which ef- 
fectively shield them and their cattle 
from raids of lions and leopards and other 
predatory animals. Their houses, built 
within the manyatas, consist of a frame- 
work of twigs built onto a form and the 
whole plastered over with the spore of 
their cattle mixed with clay. The cows are 
milked morning and evening in the man- 
yatas and from time to time the steers are 
bled, usually at intervals of from thirty to 
forty days, in regular sequence, the fre- 
quency depending on the efficiency of the 
pasturage. The method of drawing the 
blood is unique. A torque is placed around 
the animal’s neck and a special arrow shot 
from a bow into the jugular vein. The 
arrow is tipped with a very sharp curved 
knife, the depth to which it can cut being 
controlled by a shoulder on the arrow. 
Obstreperous animals are thrown and 
hobbled. About 2,000 or 3,000 c.c., from 
4 to 6 pints, is obtained in a single draw- 
ing. The blood is defibrinated by whip- 
ping in the gourd with a stick, which col- 
lects the fibrin into a mass. A few ounces 
of this blood is given to each child daily, 
the quantity depending on special needs. 
Pregnant women receive their ration reg- 
ularly. This is used in conjunction with 
milk, though not taken with it. The fi- 
brin is cut into slices and fried. Animals 
are slaughtered sufficiently frequently to 
provide meat. The blood of slaughtered 
animals is carefully collected and used 
for food. Every edible part of the animal 
is utilized. Great emphasis is placed on 
the organs. A typical manyata shelters 
a chief and his family consisting of several 
wives and children. Each is provided with 
a separate cabin. There is every evidence 
of happy contented home life. Their 
dress frequently consists of a goat skin 
draped across the shoulder. The men and 
boys are employed in caring for the cattle 
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and keeping up the corral. The women 
take care of the food and the homes. The 
women in general are well built and some 
are quite good looking. A typical belle 
with current ornamentation is shown in 
Figure 2. 

A study of 2,516 teeth in eighty-eight 
persons distributed through several widely 
separated manyatas shows only four 
persons with caries, with a total of ten 


] 


Fig. 2.—Masai girl. Masai girls are mar- 
ried at from 14 to 16 years, being purchased 
with cattle, the number depending on the 
bride’s beauty. 
carious teeth, or only 0.4 per cent of the 
teeth, attacked by tooth decay. 


JALOU TRIBE, KENYA 


The Jalou tribe occupies the territory 
along Lake Victoria and Kisuma Bay. 
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They are one of the most intelligent and 
physically excellent native tribes. They 
were studied in two groups, one at Ma- 
seno and the other at Ogado. 

The group studied at the Maseno 
school were boys ranging from about 10 
to 22 years, totaling about 190 in all. 
The principal of the school presented the 
boys in military formation for inspection. 
Through him as interpreter I asked that 
all boys that had ever had toothache 
hold up their hands. Nineteen so indi- 
cated. These were examined and the 


Fig. 3—Typical Kikuyu woman dressed in 
skins. The large ear perforations are deco- 
rated. The lower incisors have been removed 
to provide opportunity for feeding in case of 
lockjaw. 


findings constitute the report for this 
group. Of the nineteen, only one was 
found to have caries, two teeth being in- 
volved; which, for 546 teeth in those 
examined, gives a percentage of 0.4 
showing caries. 

In the Ogada Mission, a study of 258 
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teeth in ten persons revealed no teeth 
with dental caries. 


JEANNES SCHOOL, KENYA 


The Jeannes school located at Kabete 
is an institution where young married 
couples are trained in domestic science, 
agriculture, etc. 

In a study of 388 teeth of thirteen per- 
sons, thirty-one teeth, or 7.9 per cent, 
were found to have been attacked by 
dental caries. These were in six persons, 
a percentage of 46.1. 


PUMWANI MISSION SCHOOL, KENYA 


Pumwani Mission School is a native 
suburb of Nairobi and therefore the in- 
habitants have recently had European 
contacts. 

In an examination of 588 teeth of 
twenty-one persons, twenty-six teeth, or 
4.4 per cent, had caries. 


C. M. S. SCHOOL, NUKURU, KENYA 


The children of the C. M. S. school, 
Nukuru, belong to several tribes, chiefly 
Jalou. In a study of 312 teeth of eleven 
persons, only one tooth was found to have 
been attacked by tooth decay, or 0.3 per 
cent. 


CHEWYA AT KISUMU, KENYA 


The natives of Chewya, who belong to 
the Maragoli tribe, are very strong and 
physically well developed. They live 
within easy reach of Lake Victoria, from 
which they obtain large quantities of fish, 
this, together with cereals and sweet po- 
tatoes, constituting an important part of 
their diet, 

A study of 552 teeth of nineteen per- 
sons revealed only one tooth with dental 
caries, or 0.2 per cent. 


KIKUYU TRIBE, KIAMBU, KENYA 


In contrast with the Masai, the mem- 
bers of the Kikuyu tribe, which inhabits 
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a district to the west and north of the 
Masai, are primarily an agricultural 
people. Their chief articles of diet are 
sweet potatoes, corn, beans and bananas. 
The women use special diets during each 
gestation and lactation. They are prej- 
udiced against using eggs, although not 
against chickens. 

Dr. Anderson, the physician in charge 
of a large dispensary, advised me that 


Fig. 4-—Member of Wakamba tribe. The 
teeth are pointed to enhance the beauty, the 
pulps often being exposed by the process. 


there is very little pneumonia among the 
women, but much among the men, and 
that appendicitis, gallbladder trouble, 
cystitis and duodenal ulcer are practically 
unknown among the primitive natives 
who come to his hospital for care and 
treatment. 


The Kikuyus are not so tall as the 
Masai and physically they are much less 
rugged. They, like many of the central 
African tribes, remove some of the lower 
incisors at the time these permanent teeth 
erupt. This custom is reported to have 
been established for the purpose of feed- 
ing in case of lock-jaw. One of the tribal 
customs which are striking is the making 
of large perforations in the ears, in which 
many metal ornaments are carried. A 
typical Kikuyu woman is shown in Fig- 
ure 3. 

A study of 1,041 teeth in thirty-three 
persons showed fifty-seven teeth with 
caries, or 5.5 per cent of the teeth in 36.4 
per cent of the persons affected. 

Much of the territory occupied by 
the Kikuyu tribes was formerly forest. 
Their practice has been to burn down a 
section of forest in order to get new 
lands for planting. As soon as the virgin 
fertility was exhausted, which is usually 
in from three to five years, they burn 
down another section of forest. By this 
process, they have largely denuded their 
section of Kenya of its timber. This has 
resulted in a great wastage of building 
material. There are few stands of native 
forest within easy reach of transporta- 
tion. 


WAKAMBA TRIBE, KENYA 


The Wakamba tribe has a practice of 
pointing their teeth as shown in Figure 4. 
They occupy the territory to the east of 
the Masai, who, in past centuries, have 
driven themselves as a wedge between 
the Kikuyu and the Wakamba tribes. 
The Masai, until checked, carried on a 
relentless warfare, consisting largely of 
raids, in which they slaughtered the men, 
carried off the women and children and 
drove away the cattle or goats. The 
Wakambas are intellectually superior to 
the Kikuyus and have distinct artistic 
skill in carving of art objects. They are 
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very mechanical and like machinery. 
Many of them have important positions 
in the shops of the Kenya and Uganda 
railway. 

An examination of 1,112 teeth of 
thirty-seven persons showed sixty-nine 
tectth with caries, or 6.2 per cent. 
Twenty-one and six-tenths per cent of 
the persons studied had dental caries. 


MUHIMA TRIBE, UGANDA 


The Muhima tribe resides in southern 
Uganda. They, like the Masai, are pri- 
marily a cattle raising people and live 
on milk, blood and meat. The district 
in which they live is to the east of Lake 
Edward and the Mountains of the 
Moon. They constitute one of the very 
primitive and undisturbed groups. While 
the Masai raised chiefly the hump- 
backed cattle, the herds of this Ankola 
tribe are characterized by their large 
wide-spread horns. Like the Masai, the 
Muhima tribesmen are tall and very 
courageous. They defend their herds and 
their families from lions and leopards 
with their primitive spears. Like the 
other primitive cattle-raising people, they 
dominate adjoining tribes. 

In a study of 1,040 teeth of thirty- 
seven persons, not a single tooth was 
found with dental caries. 


BUGANDA TRIBE, MASAKA, UGANDA 


Uganda has been called the Garden of 
Eden of Africa because of the abundance 
of plant foods, chiefly bananas and sweet 
potatoes, and abundant fresh water fish 
and animal life. The natives are thrifty 
and mentally superior to those of most 
other districts. They have a king and a 
native parliament, which the British 
Government recognizes and _ entrusts 
with local administrative affairs. A typi- 
cal group was studied in a mission at 
Masaka. An examination of 664 teeth 
of twenty-one persons revealed only three 
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teeth showing caries, or 0.4 per cent. 


NYANKUNDE MISSION, IRUMU, BELGIAN 
CONGO 


The group at the Nyankunde mission 
is made up of members of the following 
tribes: Bahema, Babira, Alur and 
Balendu. We will consider the repre- 
sentatives of these different tribes collec- 
tively because of their living largely on 
a common dietary, consisting chiefly of 
cereals. Only the Bahemas of this group 
have small herds of cattle. Some of the 
others have a few goats. The district is 
located southwest of Lake Albert. 

A study of 6,461 teeth of 217 persons 
revealed 390 teeth with dental caries, or 
6 per cent. Thirty-eight and seven-tenths 
per cent of the group examined suffered 
from dental caries. 


BOGORA MISSION, BELGIAN CONGO 


The Bogora mission, located west of 
Lake Albert, includes members of the 
Bahema and Balendu tribes. While the 
Bahema tribe originally lived very largely 
on cattle products, milk, blood and meat, 
in this district the herds were small and 
a considerable quantity of cereals, 
chiefly corn and beans, were used; also 
sweet potatoes and bananas. The latter 
were the chief foods of the other tribes, 
with a little goat’s milk. 

An examination of 2,196 teeth of 
seventy-seven persons revealed 160 teeth 
with caries, or 7.2 per cent. Fifty-three 
per cent of the group had caries. 


KASENYI PORT, LAKE ALBERT, BELGIAN 
CONGO 


The natives at Kasenyi Port were 
members of several tribes surrounding 
this district who were largely temporarily 
resident as laborers. These people had 
been living largely on a cereal diet and 
now, during their temporary residence at 


the port, had had fish. 
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An examination of 1,940 teeth of sixty- 
three persons revealed 120 teeth with den- 
tal caries, or 6.1 per cent of the teeth. 
Fifty and eight-tenths per cent of the 
group had dental caries. 


WEST NILE LABORERS FROM BELGIAN 
CONGO 


The West Nile laborers studied at 
Masaka, Uganda, represent a very strong 
and dependable group, coming from dis- 
tricts north of Lake Albert in the Bel- 
gian Congo. They are, accordingly, 
much sought for in industrial enter- 
prises, and they are often moved in 
groups for a considerable distance. 

A study of 320 teeth of ten persons 
revealed that no teeth had ever been at- 
tacked by decay. 


PYGMIES, ITURU FOREST, BELGIAN CONGO 


The Pygmies of Ituru Forest are said 
to have originally lived in trees and for- 
merly were exceedingly shy and difficult 
to make a contact with. We were taken 
to several of their villages in the heart 
of the dense Ituru forest and found them 
very well disposed through the confidence 
that has been established by the mission 
workers. Their shyness, together with 
the difficulty of making them understand 
through two transfers of languages, made 
an examination of their teeth very diff- 
cult. 

A study of 352 teeth of twelve per- 
sons revealed eight teeth that had been 
attacked by tooth decay, or 2.2 per cent. 


WANANDE TRIBE, BELGIAN CONGO 


The Wanande tribe is located at Lu- 
bero in the Belgian Congo. Their diet 
consists largely of bananas, sweet pota- 
toes, cereals and goats’ milk. 

In an examination of 368 teeth of 
thirteen persons, there were eight teeth 
with caries, or 2.2 per cent in 15.4 per 
cent of the group. 


BAITU TRIBE, NYUNGE, RUANDA, BELGIAN 
CONGO PROTECTORATE 


Nyunge, Ruanda, lies south of 
Uganda, east of Belgian Congo proper 
and northwest of Tanganyiki. It lies 
just east of Lake Kivu. When we 
realize that Lake Kivu was only discov- 
ered in 1894, even though it is one of the 
important sources of the Nile waters, we 
understand the primitiveness of the people 
of this and adjoining districts. This 
group lives largely on dairy products 
from cattle and goats; together with 
sweet potatoes, cereals and bananas. 

In a study of 364 teeth of thirteen 
persons, not a single tooth was found to 
have been attacked by dental caries. 


NATIVE HOTEL STAFF AT GOMA, BELGIAN 
CONGO 


The group studied at Goma consisted 
of the inside and outside servants of a 
tourist hotel on Lake Kivu. 

An examination of 320 teeth of ten 
persons revealed twenty teeth with 
caries, or 6.3 per cent. It is of interest 
and significant that all of these twenty 
carious teeth were in the mouth of one 
person, the cook. The others all boarded 
themselves and lived on native diets. The 
cook used European menus. 


TERRAKEKA, UPPER NILE, SUDAN 


The people of Terrakeka are tall and 
live largely on fish and other animal life. 
This part of the Sudan consists of a 
large district, a marshland called the 
Sudd. It is covered with rank papyrus 
from 15 to 30 feet high. This jungle of 
rank marsh growth swarms with a wide 
variety of animal life, large and small. 

An examination of 548 teeth of 
eighteen persons revealed not a single 
tooth had been attacked by dental caries. 


NEURS, MALAKAL, SUDAN 
The Neurs, at Malakal on the Nile 
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River, are a unique tribe because of their 
remarkable stature. Many of the 
women are 6 feet tall and the men range 
from 6 to 74 feet in height. Their food 
consists very largely of the animal life of 
the Nile, dairy products and milk and 
blood from the herds. 

A study of 1,268 teeth of thirty-nine 
persons revealed only six teeth with den- 
tal caries, or 0.5 per cent. Only three 
persons had caries, or 7.7 per cent. 


DINKAS, JEBELEIN, SUDAN 


The Dinkas live on the Nile. They 
are not so tall as the Neurs, but they are 
physically better proportioned and have 
greater strength. They use fish from the 
Nile and cereals for their diet. They 
decorate their bodies profusely with 
scars. A typical belle is seen in Figure 5. 

An examination of 592 teeth of twen- 
ty-two persons revealed only one tooth 
with caries, or 0.2 per cent. 


ARAB SCHOOLS AT KHARTOUM AND 
OMDURMAN, SUDAN 


The Arabs are the chief occupants of 
the territory of Northern Sudan. Om- 
durman on the west bank of the White 
Nile opposite Khartoum is the largest 
purely Arab city in the world. It has 
been but slightly influenced by modern 
civilization. Khartoum, on the contrary, 
just across the river from Omdurman 
and the capital of Anglo-Egyptian Su- 
dan, has districts which are typically 
modern. These include the government 
offices and administration organization. 
The Arab section of Khartoum has been 
definitely influenced by contact with these 
Europeans. This makes possible a com- 
parative study of similar groups in these 
two cities: modernized Khartoum and 
primitive Omdurman. 

A study of 1,284 teeth of fifty-two 
persons in an Arab school at Khartoum 
revealed that fifty-nine teeth, or 4.7 per 
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cent, had been attacked by dental caries, 
44.2 per cent of the persons studied be- 
ing affected. 

In Omdurman, a study of 744 teeth 
in thirty-one persons revealed only nine 
teeth that had been attacked by tooth de- 
cay, or 1.2 per cent. In this group, only 
two, or 6.4 per cent, of the group had 
dental caries. 

The groups examined, which were 
selected with the assistance of the gov- 
ernment officials, consisted of the higher 
grade pupils in two advance native 


Fig. 5—Women from a tribe of the Upper 
Nile valley. Several of these tribes decorate 
their bodies with scar designs produced by 
rubbing ashes into deep cuts. The scars here 
shown are typical. 


schools, one in Khartoum and one in 
Omdurman. 

It is of interest that of the two boys 
in the Arab school at Omdurman with 
dental caries, one was the son of a rich 
merchant and used liberally sweets and 
European foods. 


NATIVE HOSPITAL, KHARTOUM, SUDAN 


The persons studied in the native hos- 
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pital at Khartoum were from quite re- 
mote areas distributed through Sudan. 
Some had traveled many days on camels 
to obtain the help that the hospital pro- 
vided. 

A study of 288 teeth of ten persons 
revealed thirteen that had been attacked 
by tooth decay, or 4.5 per cent. 


IKHLAS SCHOOL, CAIRO, SUDAN 


Ikhlas is a native school in which the 
students are comparable in many respects 
to those in the native schools at Khar- 
toum and Omdurman. Their nutrition 
is highly modernized by living in a mod- 
ern city. 

A study of 2,092 teeth of eighty-five 
persons revealed that 353 teeth, or 12.1 
per cent, had been attacked by decay. 
Seventy-five per cent of the members of 
this group had dental caries. 

The total number of teeth examined 
in the preceding groups was 28,438. Of 
this number, 1,346 were found with den- 
tal caries, or 4.7 per cent. This repre- 
sents a total of 1,002 persons examined, 
of whom 300 had one or more carious 
teeth or teeth that had been lost by ca- 
ries; i.e., 29.9 per cent of the group had 
dental caries. Of this total number of 
twenty-seven groups studied, there were 
several groups with practically complete 
immunity to dental caries, while other 
groups had a relatively high incidence of 
caries. The data will be analyzed fur- 
ther under comment. 


FACIAL AND DENTAL ARCH DEFORMITIES 


The purpose of these studies has in- 
cluded the obtaining of data which will 
throw light also on the etiology of de- 
formities of the dental arches and face, 
including irregularity of position of the 
teeth. 

A very marked variation of the inci- 
dence of irregularities was found in the 
different tribes, which could be directly 


associated with the nutrition rather than 
with the tribal pattern. The lowest per- 
centage of irregularity occurred in the 
tribes living very largely on dairy prod- 
ucts and marine life. For example, 
among the Masai, living on milk, blood 
and meat, only 3.4 per cent had irregu- 
larities. Among the Kikuyu and Wa- 
kamba, 18.2 and 18.9 per cent, respec- 
tively, had irregularities. These people 
were largely agriculturists, living pri- 
marily on vegetable foods. In the native 
Arab school at Omdurman, conducted 
almost entirely according to the native 
customs of selection and preparation of 
foods, 6.4 per cent of students had ir- 
regularities, while at the native school at 
modernized Khartoum, 17 per cent had 
irregularities. In the Ikhlas school at 
Cairo, under modern influence, 16.5 per 
cent had irregularities. In the native 
hospital at Khartoum, 70 per cent had 
irregularities. In the Pygmy group, 33.3 
per cent had irregularities, and among 
the grain eaters of the west Nile, 25.5 
per cent. Among the families of the old 
established missions at Nukuru, 54.5 per 
cent had had irregularities. At the 
Jeannes school, 46.1 per cent, and at the 
Ogada mission, 30 per cent showed ir- 
regularities. 


COMMENT 


In order to make direct application of 
the data obtained in these African 
studies, it is important to relate these 
new facts to those formerly obtained 
among other primitive groups and to note 
the difference in the physical environ- 
ment of the various groups studied. In 
general, these African studies have been 
made in the tropics. The studies pre- 
viously reported were made in the North 
Temperate and South Temperate and 
Arctic Zone. The climate is a factor, 
since, in the cold climates of the winters 
in the high Alps for the Swiss, and for 
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the Eskimos and Indians of the far 
North, there is required the consumption 
of considerably more food in order to 
provide the body with necessary heat and 
energy. In the Southern Pacific archi- 
pelagos, the salubrious climate would in- 
vite lethargy and naturally reduce the 
amount of foods required for maintain- 
ing body temperature. The natives of 
Equatorial Africa, except those at alti- 
tudes above 5,000 feet, have hot weather 
for two periods each year during the day, 
and even at 5,000 feet, the temperature 
is moderate at night, so that rest is easily 
obtained. For the residents of altitudes 
of less than 2,000 feet, heat is often ex- 
treme for several months of the year. We 
have accordingly a wide range of cli- 
matic conditions represented in the vari- 
ous racial groups studied. 

It is important to review the efficiency 
with which the persons in these several 
groups were maintaining a high immu- 
nity to dental caries and to determine 
what the variable factors were in those 
members of the group who had lost their 
immunity to caries. It is important to 
note, at the same time, the wide varia- 
tion of diets that are available and the 
foods consumed by the several groups, 
since the available foods constitute an 
important part of the local environment. 

For the people of the isolated valleys 
of the high Alps studied in 1931 and 
1932, the diet was found to be largely 
dairy products of especially good qual- 
ity and entire rye, used chiefly as whole 
rye bread. The diet of the residents of 
Switzerland in the plains country and 
cities consisted of the items of foods used 
in modern civilization, including white 
flour products, sweetened foods of vari- 
ous kinds, particularly marmalades and 
jams, and other canned foods. The inci- 
dence of dental caries for the individual 
studies in the isolated Swiss valleys was 
found to be 4.6 per cent of the teeth 
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studied. For the highly modernized com- 
munities, the incidence of caries was 
from 24.7 per cent at Herisau in the 
plains country to 29.8 per cent at the 
summer resort of St. Moritz, also at a 
high altitude. The climate of Switzer- 
land is delightful the year around. The 
winters, while stimulating, are not un- 
duly severe. 

My studies of the people of the Outer 
Hebrides, off the west coast of Scotland, 
in 1932 indicated that in those still living, 
as their ancestors had, very largely on 
oat products and sea foods, the incidence 
of caries was 1.2 per cent of the teeth 
examined. In those living in the highly 
modernized ports, 30 per cent of the 
teeth examined were found to be cari- 
ous. The climate is bracing, but never 
extremely cold or hot. 

In the Eskimos of western Alaska 
studied in 1933, living under very severe 
climatic conditions for most of the year, 
the percentage of teeth found to have 
been attacked by caries was 0.09 per cent. 
For the Eskimos living at the points of 
contact with modern civilization and us- 
ing the imported foods, the incidence of 
caries was 13 per cent. This involved an 
increase 144 fold. The food of the Eski- 
mos with high immunity consisted 
very largely of the animal life of the sea, 
of which they used chiefly the organs and 
fat. The isolated groups of Eskimos 
were reached by airplane. The severity 
of the winters would necessarily induce 
the Eskimos to eat a very liberal diet. 

My study in 1933 of the Indians of 
the far north of Canada and along the 
Pacific coast revealed that, for those in 
the interior of the far north, where their 
isolation compelled them to depend on 
local food entirely, the food was almost 
completely limited to wild animals of the 
chase, chiefly moose and caribou. For all 
these northern Indians studied, the inci- 
dence of dental caries was only 0.16 per 
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cent. It is important that neither these 
isolated Eskimos nor the Indians had 
knowledge of modern procedures of oral 
prophylaxis. For the groups of Indians 
living near the Hudson Bay Posts and 
along the Pacific Coast, in contact with 
modern civilization and transportation 
facilities, the incidence of dental caries 
was 21.5 per cent, which is a 134 fold 
increase. A study of the Indians in six 
coast towns revealed an average of 40 
per cent of the teeth attacked by dental 
caries. These groups were being taught 
oral prophylaxis. Two of the principal 
articles of barter at the Hudson Bay 
Posts were white flour and sugar. 

My studies of 1934 made among the 
Melanesians and Polynesians of the 
Southern Pacific Islands provide impor- 
tant data from eight different archi- 
pelagos, the inhabitants of which were of 
different racial stocks and spoke different 
languages. Six of these archipelagos were 
populated with Polynesians and two with 
Melanesians. The incidence of dental 
caries among the Melanesians who were 
still sufficiently isolated to be dependent 
on native foods was 0.38 per cent of the 
teeth studied. For those living at the 
ports and using trade foods in consider- 
able quantity, 29 per cent of the teeth 
studied had been attacked by tooth decay. 
For the isolated Polynesians still living 
on native foods, the incidence of dental 
caries was 0.32 per cent of the teeth 
studied. In the groups in contact with 
modern civilization, 21.9 per cent of the 
teeth were attacked by dental caries. 
Their salubrious climate and the ease 
with which food could be obtained was 
not inducive to an appetite comparable 
to that of the Eskimos and Indians of 
the far north. The contact with modern 
civilization in these various archipelagos 
was almost entirely limited to the calling 
of trader ships except in a few large ports 
where passenger ships call regularly or 


frequently. The almost universal rule 
for exchange required white flour and 
sugar products, 90 per cent, and clothing, 
10 per cent, as payment for the local 
products purchased. It is of interest that, 
in all these groups, the diets of those that 
had a high immunity to dental caries 
consisted of native foods, while the diets 
of those who were suffering from a loss 
of immunity to dental caries were limited 
to the foods less valuable for growth and 
repair. The foods used by those inhabi- 
tants of the South Sea Islands who had 
high immunity to dental caries consisted 
of a liberal supply of sea animal life eaten 
with the various native plant foods, vege- 
tables and fruits. 

Investigations were made in January 
and February, 1935, of the Indians living 
at present in Florida for comparison with 
studies of the skull material now in vari- 
ous museums and which had been taken 
from the mounds in Florida. These 
skulls, which were in an excellent state 
of preservation, showed practically 100 
per cent immunity to dental caries and 
freedom from dental arch and tooth ar- 
rangement deformities. The Seminole 
Indians living today in Southern Florida 
can be divided into two groups: first, 
those living in the Cypress swamps and 
as nearly as possible restricting their diets 
to the native foods, such as those the pre- 
Columbian Indians used, consisting of 
fish, wild game, birds, alligators, turtles 
and shell fish, roots and fruits. The 
quantity of native game and fish now 
available has been greatly reduced, owing 
largely to the activities of white hunters, 
together with the draining of the Cypress 
swamps and the lessening of the primitive 
territory by the encroachment of civiliza- 
tion. This first group living in the Ever- 
glades has accordingly been compelled to 
use some store foods. The incidence of 
dental caries in this group was 4 per cent 
of the teeth studied. The second, and 
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by far the largest, group included those 
Indians along the Tamiami trail and 
in Miami and vicinity, who are living 
very largely on modern foods. Forty per 
cent of all the teeth examined in this 
group had been attacked by tooth decay. 
The modern foods consisted of those 
available in the stores, including white 
flour products, sweet goods, jams and 
canned goods together with such of the 
native foods as they could obtain, though 
with much difficulty. Because of the 
scarcity of the native foods in the vicinity 
of modern civilization, other affections, 
such as arthritis, were frequently found 
among the modernized group. 

As for the tribes studied in eastern and 
central Africa in 1935, there was no pos- 
sibility of their obtaining animal life from 
the salt water in any considerable quan- 
tity. Except for those groups living along 
the coast and in the vicinity of the lakes 
and rivers, there was little opportunity 
for the people of the interior to obtain 
fresh water animal life. While no doubt 
the ancestors of many of the local tribes 
had used wild game liberally, the rigid 
restriction imposed by the controlling 
governments has largely eliminated game 
as a source of food for the present gen- 
eration. We have accordingly conditions 
which in some respects resemble those 
of several of the other large continents. 

On the basis of the chemical analysis 
of the foods used by the various groups, 
particularly the mineral and activator 
content, there has been excellent correla- 
tion of the diets used by the various 
groups studied previously who had high 
immunity to dental caries. 

Before undertaking the studies in 
Africa, I was impressed by my experience 
that no groups had yet been found 
building strong bodies and maintaining 
excellent health while depending entirely 
on plant foods. This accordingly consti- 
tuted one of the important quests in both 
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the South Sea Islands and the recent 
African studies. 

In addition to a liberal source of min- 
erals for body building and repair, it has 
been apparent that all groups successful 
in maintaining a high immunity to dental 
caries have been using some special ani- 
mal products of high quality. This seems 
to have been the essential source of fat- 
soluble activators or vitamins. 

For the people of the high Alps, the 
dairy products were produced almost en- 
tirely on rapidly growing grass fresh or 
stored, which assured milk of exception- 
ally high vitamin content as ascertained 
by a chemical analysis of the vitamin 
content of the butter for the past four 
years. This is part of the study that I 
have been carrying forward for the past 
eight years on the variation of vitamin 
content of dairy products for the same 
place at different times of the year and 
for different places at the same time. An 
additional liberal source of phosphorus 
is provided for the people in these high 
Alpine valleys in the entire rye products. 

For the people of the Outer Hebrides, 
the fat-soluble activators were provided 
liberally in the diet consisting largely of 
fish and other sea foods; including the 
use of cod livers mixed with oatmeal 
baked in cod’s head. 

For the Eskimos of western Alaska, 
the fat-soluble activators were provided 
liberally in the organs of the animals, 
chiefly from the sea, and by the oil of the 
seal, whale and other animals. 

As for the Indians of the far north in 
Canada, depending on the animals of the 
chase almost entirely for nutrition, I 
found them eating very largely of the 
animal organs, heart, liver, kidney and 
brain and other special tissues, the muscle 
meat being secondary. 

For the people of the South Sea 
Islands, the animal life of the sea pro- 
vided a liberal source of the fat-sol- 
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uble activators as well as the minerals. 

My studies in Africa were directed 
particularly toward the possible sources 
of fat-soluble activators or vitamins. 
Every group found to have a high im- 
munity to dental caries was using one or 
more of the sources of fat-soluble activa- 
tors of the groups previously studied. 
The cattle tribes depended largely, and 
some almost entirely, on milk, blood and 
meat of their herds. The cows were 
milked twice a day, morning and evening. 
The steers were bled at regular intervals. 
In a few cattle-raising tribes, these foods 
were supplemented with roots, chiefly 
sweet potatoes and, in some districts, with 
bananas or cereals. 

For the people living in the vicinity of 
Lake Victoria and other lakes, and the 
large rivers, the fresh water fish were 
used liberally. The abundance of the fish 
in the upper Nile makes this an important 
source of food for nearby tribes. For 
example, a firm on Lake Albert has a 
contract for supplying 1 ton of dried fish 
a day to one of the Belgian Congo mines. 
The famous Nile perch grows to an enor- 
mous size, sometimes to over 150 pounds. 
For these people, the fish provide a very 
liberal source of the fat-soluble activa- 
ters, since these native tribes eat practi- 
cally all of the organs as well as the 
muscle meat. 

It is of interest that, in all these studies, 
the stature of the members of the tribes 
seems to be related to the source of fat- 
soluble activators used. Of the three 
sources of fat-soluble activators so far 
found in use; namely, dairy products, 
animal life of the sea and the organs of 
land animals, the tribes using an excellent 
quality of dairy products liberally have 
proved to be the tallest. The tribes using 
the organs of animals were conspicuously 
resistant to climatic hardships and fatigue. 

The evidence gathered in the South Sea 
Islands indicated that among the can- 


nibalistic tribes, the liver was the most 
sought for portion, and indeed much 
evidence is available that, for the can- 
nibals, the liver provided very important 
essential factors for life. This apparently 
constituted an important compelling force 
to the eating of prisoners. 

Of the various tribes met in eastern 
and central Africa, the tallest were the 
Neurs. The men frequently exceeded 7 
feet in height. I was particularly inter- 
ested in a study of their diet and found 
that, in addition to maintaining herds 
of cattle and living on milk, blood and 
meat from that source, they were skilful 
hunters on the Nile and its tributaries. 
They hold in very high esteem the liver 
of animals. Their interpretation of life 
is that each man has a soul which con- 
trols and determines his personality ; his 
soul resides in his liver and the means by 
which his soul can be nourished is entirely 
by eating liver. The liver is held to be too 
sacred to be touched with human hands 
and must be eaten without such contact. 

In my studies of the Indians of the 
far north of Canada, I asked an old In- 
dian how they obtained their wonderful 
wisdom regarding foods and the art of 
living. He told me that a great Power 
taught the Indians to watch the animals 
to see what they ate. 

I found the native tribes in Africa 
using the same principle. When I in- 
quired why they ate the organs of the 
animals, particularly the liver, they re- 
ported that when a lion, the strongest of 
the beasts for its size, kills a zebra 
or another animal, it starts by eating 
at the flank and goes directly to the liver 
as the first of the organs to be eaten. 

On the basis of the fat-soluble activa- 
tors or vitamin content of the foods used, 
I found that those groups using at least 
two of the three principal vitamin sources 
had the highest immunity to dental caries. 
Those using the lowest amount of the 
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fat-soluble activators had the greatest 
amount of dental caries. On this basis, 
namely, the fat-soluble activator content 
of the diet, those groups using the fat- 
soluble activators in liberal quantity had 
not more than 0.5 per cent of the teeth 
attacked by dental caries; while those 
using fat-soluble activators less liberally 
had up to 12 per cent of the teeth at- 
tacked by dental caries. All groups hav- 
ing a liberal supply of minerals, partic- 
ularly phosphorus, and a liberal supply 
of fat-soluble activators, had 100 per cent 
immunity to dental caries. 

This seems to provide means for a 
direct application of these data to the 
problems of the prevention of dental 
caries and the prevention of dental arch 
and facial deformities among the people 
of modern civilization. 

Large numbers of samples of foods 
were obtained for chemical analysis and 
brought to my laboratories. 


SUMMARY 


1. These studies of native races in 
eastern and central Africa reveal in gen- 
eral a high immunity to dental caries, 
approximating 100 per cent for those 
tribes who are living on their best native 
foods in accordance with the accumulated 
wisdom of their tribes. 

2. The isolation of the tribes studied 
in eastern and central Africa was more 
complete than for most of the primitive 
racial stocks previously reported. 

3. Very few groups were found in 
central Africa who had low immunity 
to dental caries. 

4. As studies were made progressively 
down the Nile from near its source to 
Cairo, there was a marked lowering of 
the immunity level for dental caries at 
the point of contact with modern civiliza- 
tion and its foods at Khartoum. There 
was a progressive increase to and includ- 
ing Cairo. 
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5. The only factor that was found to 
have changed at the point where immu- 
nity to caries was lessened was a change 
in foods used. 

6. The characteristics of the foods of 
those groups who had high immunity to 
caries were a relatively high level of the 
fat-soluble activators or vitamins and a 
high level of minerals, including phos- 
phorus. 

7. The characteristics of the foods used 
by the groups with a low immunity to den- 
tal caries, when compared with the foods 
of the high immunity group, was a marked 
reduction in the sources of fat-soluble 
activators and in the amount of available 
minerals, particularly phosphorus. 

8. Practically no divergence from the 
tribal pattern of dental arch and facial 
form as characterized by irregularity of 
the teeth was found in the groups using 
foods supplying liberally fat-soluble ac- 
tivators and minerals. 

9. All dental arches were broad and 
normally curved and had quite normal 
intermaxillary relationships. 

10. In the groups using foods low in 
fat-soluble activators or vitamins, if the 
mothers were using this diet during gesta- 
tion and lactation and if the children had 
used it during the growth period, many 
cases were found of irregularities of the 
dental arches and divergencies from nor- 
mal facial form. 

11. The physical excellence of the 
groups using a dietary that was rich in 
fat-soluble activators and high in min- 
erals greatly exceeded that of the groups 
living on less efficient foods. 

12. The data obtained from the study 
of these African groups correspond in 
essential characteristics with those ob- 
tained on the people of Switzerland and 
of the Outer Hebrides, the Eskimos of 
Alaska, the Indians of the far north of 
Canada, the Melanesians of the Western 
Pacific archipelagos, the Polynesians of 


Ost 
ich 
in- 
int 
ly 
ce 
rn 
he 
7 
id 
1s 
d 
ul 
s. 
is 
y 
) 


890 The Journal of the American Dental Association 


the Eastern and Central Pacific archi- 
pelagos and the past and present Indians 
of Florida. 


This is a preliminary report. More 


detailed information will be made avail- 

able when the chemical analyses are com- 

pleted on the sample of foods collected. 
8926 Euclid Avenue. 


RESECTION OF MANDIBLE: REPORT OF CASE 


By GEORGE F. SEEMAN, D.D.S., Nashville, Tenn. 


ISTORY —A negro, aged 24, poorly 
developed and poorly nourished, 
came to the Nashville General Hos- 

pital with a swelling of the left side of the 
face, with from six to eight sinuses. Wide 
incisions were made and curettement and 
removal of diseased bone were carried out 
after the patient had been in hospital sev- 
eral weeks. This relieved him for a month, 
when he again came in for treatment. 
Swelling and drainage, with edema, had 
continued for a period of ten years. There 
was no history of diabetes, insanity or tu- 
berculosis in the family. The Wassermann 
reaction was negative. 

Diagnosis —A roentgen-ray examination 
revealed a tumor, probably a benign odon- 
toma, involving practically all of the left 
side of the mandible, with evidence of os- 
teomyelitis. After numerous external in- 
cisions, internal drainage and removal of 
sequestra, a diagnosis was made of chronic 
osteomyelitis of the jaw, which was hope- 
lessly diseased. Resection of a portion of 
the mandible was advised after consultation 
with the staff general surgeon. A series of 
roentgenograms taken over a period of 
several years revealed no extension of the 
original area. 

Treatment.—Resection of the jaw was 
carried out, with the following technic: 
Instead of an incision carried down the 
median line and backward to a point under 
the lobe of the ear, the technic originally 
employed by G. V. Black, and later im- 
proved and modified by Robert H. Ivy, for 
circumferential wiring, was employed. Two 
small incisions were made through the 
skin at the lower border of the mandible, 
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one anteriorly and one posteriorly to the 
diseased area, as shown in Figure 1. With 
a small antrum trocar and cannula, as 


Fig. 1—Appearance of tumor in roentgeno- 
gram. 


described in “Fractures of the Jaws,” by 
Ivy and Curtis for circumferential wiring 
of edentulous jaws, a Gigli saw was passed 
around the jaw anteriorly and posteriorly 
to the segment to be removed. After in- 
ternal resection of the mucoperiosteum, a 
piece of bone was removed 6 cm. long and 
from 2 to 4 cm. in diameter. 

Figure 2 is a roentgenogram taken after 
resection. 

The patient was given cod liver oil. He 
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Fig. 2.—Appearance after resection. 


Fig. 3—Appearance of patient after recovery. 


is able to open his mouth and is feeling well. 
All drainage and swelling have subsided. 
Figures 3-4 show the patient after complete 
recovery. 

440 Doctors Building. 


Fig. 4.—Appearance of patient after recovery. 
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Editorials 
A MOST SATISFACTORY DENTAL LAW 


What seems to us a very near approach to an ideal dental law 
is embodied in the New South Wales Dental Act, which came in 
force in 1934. Space will not permit us to reproduce the entire 
law, but we are hereby privileged to outline some of the most 
salient features. This is made possible through the courtesy of Sir 
Harry Moxhanm, president of the Australian Dental Association, 
and Dean A. J. Arnott, of the Sydney University, who visited 
America during the past winter. We are indebted to these gentle- 
men for the following: 


This Dental Act was framed from the dental laws of most of the modern countries, 
and altered to suit local requirements. The credit must necessarily belong to all those 
countries which have done the pioneering work. We have just come along later and 
improved the conditions as we found them. 

It starts off by consolidating all previous dental legislation into one act, deleting 
and adding to where necessary. It begins by defining the practice of dentistry and 
what constitutes a dentist, and sets out the penalties imposed for the illegal practice 
of dentistry. 

The practice of dentistry is defined as: 

Any operation on the jaws, teeth or surrounding tissues, the replacement of lost 
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Editorial Department 


teeth and supporting structures by artificial dentures and appliances, the repair of 
such artificial appliances; the administration and use of anesthetics, both local and 
1 general; the taking of x-rays of the oral tissues, and the giving of opinions, advice 
and diagnosis. 

A dentist must be a registered person, and if he fails to keep himself registered, 
he ceases to be a dentist and is liable for prosecution if he practices as such. All per- 
sons in future wishing to register as dentists must attend the University of Sydney 
Dental School, or some such institution of a standard equal to the University of 


d vi Sydney, and after qualification apply before the dental board for registration, which 
Jens application must include statutory evidence of undoubted good character. 


Among the clauses of the act will be found: 

THE 1. No person is allowed to practice dentistry under any but his own name and 
d be must be in attendance at the regular hours of practice. 

aii: 2. A dentist may specialize in any branch of dentistry, provided the dental board 
sub- approve, which is not unreasonably withheld, but no person may specialize in more 
than one branch of dentistry, and his practice must be confined to that branch alone. 

3. No dentist is allowed to train or take a pupil or an apprentice for any branch 
of dentistry; this particularly applies to dental mechanics, provision being made for 
those wishing to become mechanics or technicians to study at a proper institution the 
subjects necessary for their vocation. 

4. No dentist is allowed to place on his metal plate any designation or letters but 
those approved and recorded by the dental board. The size of the metal plate is in 
accord with the regulations, as are also the headings on stationery, letters, envelopes, 
etc. No notice cards are allowed to be placed in hotels, pharmacy shops, departmental 


AW : stores, or in any place frequented by the public. 
in & 5. A dentist is not allowed to advertise in any manner whatsoever; neither by 
‘re : the daily press, circulars, wireless, show-cases, dodgers, public meetings, electric nor 
neon signs, nor in any other manner. In fact, his name must not appear in public in 
“4 ; association with his profession, exception being telephone and city directories, con- 
yr gress and convention meetings. 
yn, 6. A dentist holding a position associated with companies, institutions, clinics, de- 
ed partmental stores and the like, is required to see that his position is not advertised by 
himself or his employer in any manner whatsoever. It is also not permitted for any 
le- dentist to allow his name to be placed on any article, nostrum or manufactured prod- 
uct used in dentistry. b| 
| 7. The dental board is constituted by four dentists elected by the dental profession ; 
es, tri-annually, the dean of the faculty of dentistry, the president of the Dental Hospital 
“" of Sydney (which is the training school associated with the University of Sydney), 


a member of the medical profession appointed by the government, and a representa- 
tive of the legal profession appointed by the government. The registrar of the dental 
ng board is appointed by the government, and carries out all duties pertaining to the 


nd policing of the act, which includes the enforcement of the regulations dealing with 

ice the practice of dentistry, as well as protecting the public against unqualified persons. 
Officers are appointed in different areas throughout the state for the purpose of in- 

i vestigating and reporting to the dental board any breaches of the dental act. 


8. Each dentist must pay annually a registration fee of not more than £2 ($10). 
A portion of this fee establishes a fund for free education at the university dental 
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school for the children of poor people. Another portion assists in the maintenance of 
the research department, and a further portion is used in supporting the Dental 
Health Education Department of the Australian Dental Association. 

9. To enable the dental board to control the status of dentistry, both professionally 
and socially, the president and members of the board can, when required, constitute 
themselves into a royal commission, having all powers of the supreme court, the presi- 
dent of the board acting as a supreme court judge. The board then sits in open court. 
The object of this is to maintain control over dentists who may be guilty of mis- 
conduct, not only in a professional respect, but towards society generally: that is to 
say, against addicts, felons, drunkards and all abusers of society, which, in the eyes of 
the board, would render the accused as not a fit and proper person to practice den- 
tistry. 

10. The act opens the door to all graduates from outside Australia, but requires 
that the standard of education received by foreign applicants must be in line with re- 
quirements of the dental school at the University of Sydney. 

11. No state board examination is required for registration. 

12. Medical practitioners practicing in any branch of dentistry must apply for 
registration to the dental board. 

13. No medical practitioner without being registered by the dental board is al- 
lowed to perform any dental operation in any town or village wherein is located a 
practicing dentist. 

14. The taking of x-rays of the teeth or jaws is defined as practicing dentistry, and 
no dentist is allowed, under the regulations, to place on his metal plate or stationery, 
etc., that he takes x-rays, unless he limits his practice to that class of dentistry, and 
receives permission from the dental board. 


It will be seen that certain of these provisions are more strin- 
gent than those that prevail in America, and it is doubtful that 
they could be enacted in this country, but the general purport of 
the act is to strengthen the ethical status of the profession and to 
safeguard the public. We commend this measure as a whole, and 
ask our readers to study it very carefully. 


THE YOUNG FELLOWS 


We have sometimes heard remarks made on the part of some 
of the older men in the profession in which the term “the young 
fellows” has been used with an inflection that indicated a certain 
amount of deprecation and even of derision. We have actually 
heard men say “The young fellows think they know it all,” and 
we have always been sorry that such a remark should be made. 
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There is usually an implication in it that is not quite wholesome, 
and not quite creditable to the man who makes it. 

It may be true that the exuberance of youth frequently leads a 
young man into saying and doing things that are foolish. Imma- 
turity and inexperience carry with them a handicap that cannot 
be ignored, and it requires a certain amount of ripening before 
a young man can function with judgment and safety. But the 
constant repetition of the phrase “the young fellows” in a deroga- 
tory sense is not conducive to progress, and not in accordance 
with the best ethics or in fact with the truth itself. 

These same young fellows are frequently capable of doing very 
wonderful things, particularly in the field of technical achieve- 
ment. They are often endowed with a very astonishing skill, the 
fruits of which are needed in the furtherance of advancement in 
our profession. And even aside from technical skill and to go 
farther afield in the realm of research, the alertness with which 
some of these young men grasp the scientific problems of the day 
and bring on them the fertility of their genius forms one of the 
most encouraging chapters in the development of dental science. 

We cannot afford in any way to minimize the ambition, the 
ability or the influence of the younger men. Sometimes, they do 
need direction; in fact, they usually need it very much, otherwise 
they would break loose and go off on a tangent on some hair- 
brained scheme that must inevitably lead to their discomfiture and 
the discomfiture of others. But better far that they be encouraged 
to venture even though they may sometimes go beyond their 
depths than that they be constantly held back and admonished not 
to try to swim at all. 

It is true that we sometimes see in young men a tendency toward 
arrogance and superciliousness; in other words, they become what 
in the vernacular is called “fresh,” which, by the way, is a very 
good word when applied to the case in hand. We all know the 
type, and in truth it is a very trying type, but there is another 
kind of young man that should claim our earnest consideration 
and our most solicitous cooperation and encouragement. 

This is the timid young man who is inclined to retreat unto 
himself in the presence of his elders, but who, in many cases, is 
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bursting to give expression to his longings and his enthusiasm, 
and who sorely needs the stimulus of older and more mature 
minds. This is the type that should call forth our heartiest appro- 
bation and good will. Nothing that we can do in the way of en- 
couragement for this kind of boy is ever amiss. We shall not spoil 
him by a word of praise or an approving pat on the back. We 
shall hearten him and add to his incentive to do better things. An 
old adage has it that “no man ever died of too much encourage- 
ment,” and neither, be it said, is he ever seriously injured. This 
is particularly true as it applies to the case in hand. 

Of course, we have all seen examples of a young man losing 
his balance and becoming puffed up over his own importance. In 
truth, there is a certain kind of boy who requires a different treat- 
ment from that just indicated. He needs a paddle instead of a 
parachute and is an entirely different kind of boy. We hope to 
pay our respects to the latter type in the near future. 

But that is another story. 

PRACTICE IN PARAGRAPHS 


a This department is intended for busy readers. It aims to tell a vivid story in ani 
few words. Items should be of a practical character, and free from padding— 
not more than a paragraph or two. We exact no limit, but two hundred 
words can tell most of these stories. Send in your ideas; they will be welcome. 


Competitor—Take with a grain of salt what some say against your competitor. 
An unpaid bill may be the cause of the criticism.—C. C. Norris, Oshkosh, Wis. 

Taking the Bite—In taking the bite for an upper denture, place an old bur across 
in the region of the first molar. Have the patient put the tongue over the bur and 


bite.—C. C. Norris, Oshkosh, Wis. 


Accent on Cleanliness—Do not have any instruments on the operating tray when 
your patient enters the operating room. Allow him to see either your assistant or you 
get a clean napkin for the tray, probe, mouth mirror, and air syringe; then he will 
know they are all clean and sterile—Henry Stevens, Hart, Mich. 


Indications for General Anesthesia—There are patients who have a “dread” of a 
needle and a prejudice against a local anesthetic. Some are extremely nervous and 
scream and groan when touched. This type of patient is not a good subject for local 
anesthesia; nor are children. General anesthesia is the anesthesia of choice for such 
patients.—James L. Zemsky, 147 Fourth Ave., New York City. 
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Practice in Paragraphs 


Retracting the Cheek—In the preparation and filling of buccal cavities in molars 
and bicuspids, it is sometimes difficult to retract the cheek and at the same time get 
enough of a view to work properly. If the bend at the neck of an ordinary mouth 
mirror is reversed so that the position of the metal and silver sides is reversed, re- 
traction of the cheek will be permitted and at the same time the operator will be en- 
abled to see the field of operation clearly.—J. Reicherter, Baldwin, N. Y. 


Squaring for Silicates—With advised patients, the gradual deterioration of sili- 
cates is expected, but their rolling out of the cavity entirely is unwarranted. A marble 
rolls because it is round. A cube is staple because it is not round. A squared cavity 
preparation prevents rolling and favors retention. Fillings do not roll out because 
they are square and can’t. Underrating silicates is unfair when cavity preparation is 
half done. No filling is better than the cavity containing it—Herbert Ely Williams, 
Red Bank, N. J. 


Toothbrush Instructions—Patients have been the recipients of various home 
brushing instructions. The lingual surfaces of all teeth, especially of the lower in- 
cisors and the buccal surfaces of the molar region of the upper, are more susceptible 
to the deposits of glandular contents. Wherever tartar deposits form faster, brushing 
is needed more. The rotary up-brushing motion of lower teeth and the downward 
motion of the upper teeth are standardized movements, but the application should 
be confined more to those areas adjacent to gland ducts, which need it most.—Her- 
bert Ely Williams, Red Bank, N. J. 


Preliminary Educational Advice—Educational advice must predominate at a 
patient’s initial dental visit. Send them home to digest and assimilate your advice. 
If you have something good, they will not run away. Eagerness to fill something 
with something else at once is decidedly a dental instinct. It robs the enterprise of 
its importance. The best filling materials are gold foils, enthusiasm and personality. 
Personality is of two kinds: one the fair weather variety, the other when the going 
is rough. Personality makes all sorts of good fillings seem better and other patients 
will wish to learn whether your boosters have told the truth about you.—Herbert 
Ely Williams, Red Bank, N. J. 


Typewriting Vs. Handwriting—A dentist who was formerly a railroad telegrapher 
wrote a railroad superintendent, who was also a former telegrapher, concerning a 
railroad employe. The telegrapher’s handwriting is often extremely characteristic 
owing to speed in receiving messages. The letter was not particularly formal yet 
dignified. Informality and familiarity are not synonyms. ‘The reply received con- 
tained the words, “Boy, oh boy, your telegrapher’s hand is still working fine.” A 
personal contact with the railroad superintendent would be mellowed and much 
easier than if a formal, hard boiled, typewritten letter had been sent. A touch of 
human yet sincere approach often takes one farther than the overserious formalities 
of the too serious minded person.—Herbert Ely Williams, Red Bank, N. J. 


| 
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Securing Exact Centric Occlusion—By the exercise of a little knowledge of psy- 
chology and anatomy, it is possible to secure exact centric occlusion, and to know posi- 
tively that you have done so. Place the index fingers on the patient’s temples, allow- 
ing the third and fourth fingers to drop in back of the ramus just above the angle 
of the mandible and direct the patient to try to prevent you from drawing the man- 
dible forward, then make slight forward pressure while pretending that you are 
exerting great force. The mandible will immediately retract into exact centric rela- 
tion, and you will know that it has done so when you feel the temporal muscles become 
tense under your index fingers, because these muscles cannot become tense while the 
mandible is in any other position than exact centric occlusion A. B. French, 1003 
Peoples East End Bldg., Pittsburgh, Pa. 


Care of Spare Denture—The troublesome problem of a patient’s alternating be- 
tween an old, usually comfortable, but ill-fitting, denture and the new one is avoided 
by asking that the old denture be left at the office at the time that the new denture is 
placed. The old denture is cleaned carefully with a mild antiseptic and placed in a 
wide-mouthed fruit jar in an unstarched wet cloth, and after from twenty-four to 
forty-eight hours, denture and jar are sterilized. The patient is shown the old den- 
ture and told the reason for sterilization; i.e., to kill micro-organisms and spores, and 
is asked to call for the old denture two weeks later, when it is suggested that the 
denture be kept thus in a jar for use in an emergency. This discourages alternation 
and keeps the denture properly sterilized, and as moist dentures do not dry out and 
crack, the spare denture is ready for service in an emergency.—Sidney D. Dalrymple, 


Medical Bldg., Havre, Mont. 


Preventing Tooth Decay—A short summary of my method of preventing tooth 
decay, and a curative method of checking decay that has started on the deciduous 
teeth that have not reached too close to the pulp is as follows: It was about eight years 
or more ago when this method of treating these cases occurred to me. I made my 
first tests by removing a labial inlay from my upper left cuspid tooth, then I removed 
the cement that was adherent to the cavity and exposed the dentin. I applied to the 
cavity ammoniated nitrate of silver for two minutes and then applied oil of cloves. 
This set the silver nitrate and the cavity became black. Every three or four months, 
I repeated the treatments. At the end of a year, I removed a contact filling from the 
same cuspid tooth and treated this cavity as I did the labial cavity. This tooth is still 
alive and not sensitive, nor has decay occurred. My experiments later on were on 
the labial surfaces of the lower right bicuspids, which I permitted to become decayed 
by removing enough dentin so that food would collect, and, of course, I did not brush 
these surfaces except by chance. In about a year, decay progressed enough to call a 
halt, and after application of the silver nitrate and clove oil three or four times a 
year, those cavities became immune to decay. These cavities are still open and any 
time at your leisure you may inspect them and also some of the teeth of children who 
are protected by this method.—James E. Keefe, 104 8. Michigan Ave., Chicago, Ill. 
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A ACCEPTED DENTAL REMEDIES 


a- The following articles have been accepted as conforming to the 
le rules of the Council on Dental Therapeutics of the American 
e Dental Association. The Council wishes dentists to understand 
3 that the admission of an article does not imply a recommendation. 
A copy of the rules that govern the Council in the consideration of 
articles will be sent on request. 

SAMUEL M. Gorpon, Secretary 


ANESTHETICS—LOCAL* 


d Novocain Solution 20% with Suprarenin 1:9000: Each 
' cubic centimeter contains novocain, 0.2 gm.; suprarenin (as 
s bitartrate), 0.00011 gm.; sodium bisulphite, not more than 
0.005 gm. ; distilled water to make 1 c.c. 

This solution must be diluted before it is used. (One vol- 
ume, for example, yields ten volumes of a novocain solution, 
2%, with suprarenin 1 :90,000.) 

Novocain Solution 20% with Suprarenin 1:9000 in Ampules, 1.5 c.c. 

Novocain Solution 20% with Suprarenin 1:9000 in Ampules, 5 c.c. 

Novocain Solution 2% with Suprarenin 1:20,000: Each 
cubic centimeter contains novocain, 0.02 gm.; suprarenin (as 
bitartrate), 0.00005 gm.; sodium chloride, 0.002 gm.; po- 
tassium sulphate, 0.004 gm.; sodium bisulphite, not more than 


0.0015 gm.; distilled water to make 1 c.c. 
Novocain "Solution 2% with Suprarenin 1:20,000 in Ampules, 1 c.c. 
Novocain Solution 2% with Suprarenin 1:20,000 in Ampules, 3 c.c. 
Novocain Solution 2% with Suprarenin 1: 20,000 “ Ampules, 6 c.c. 


Novocain Solution 2% with Suprarenin 1:50,000: Each 
cubic centimeter contains novocain, 0.02 gm.; suprarenin (as 
bitartrate), 0.00002 gm.; sodium chloride, 0.002 gm.; potas- 
sium suiphate, 0.004 gm.; sodium bisulphite, not more than 
0.0015 gm. ; distilled w ater to make 1 c.c. 


Novocain "Solution 2% with Suprarenin 1:50,000 in Ampules, 1 c.c. 
Novocain Solution 2% with Suprarenin 1:50,000 in Ampules, 3 c.c. 


Novocain Solution 1% with Suprarenin 1:50,000: Each 
cubic centimeter contains novocain, 0.01 gm.; suprarenin (as 
bitartrate), 0.00002 gm.; sodium chloride, 0.004 gm.; potas- 
sium sulphate, 0.004 gm.; sodium bisulphite, not more than 


0.0015 gm. ; distilled water to make 1 c.c. 
Novocain Solution 1% with Suprarenin 1:50,000 in Ampules, 2 c.c. 
Novocain Solution 1% with Suprarenin 1:50,000 in Ampules, 6 c.c. 


Novocain (0.125 Gm.) and Suprarenin (0.125 Mg.) Hypo- 
dermic Tablets: Each tablet contains novocain, 0.125 gm.; 
suprarenin (as bitartrate), 0.000125 gm.; boric acid, 0.00652 
gm., and acetone sodium bisulphite, not more than 0.00025 gm. 

Novocain (0.1 Gm.) and Suprarenin (0.25 Mg.) Hypoder- 
mic Tablets: Each tablet contains novocain, 0.1 gm.; supra- 
renin (as bitartrate), 0.00025 gm.; boric acid, 0.00525 gm., and 
acetone sodium bisulphite, not more than 0.0002 gm. 

Novocain (0.05 Gm.) and Suprarenin (0.083 Mo) Hypo- 
dermic Tablets: Each tablet contains novocain, 0.05 gm.; 
suprarenin (as bitartrate), 0.000083 gm.; boric acid, 0.00275 
gm., and acetone sodium bisulphite, not more than 0.0001 gm. 

Novocain (0.02 Gm.) and Suprarenin (0.05 Mg.) Hypoder- 


*A.D.R., 1935, p. 43. 
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mic Tablets: Each tablet contains novocain, 0.02 gm.; supra- 
renin (as bitartrate), 0.00005 gm. ; boric acid, 0.00187 gm., and 
acetone sodium bisulphite, not more than 0.00004 gm. 
Novocain (0.06 Gm.) and Suprarenin (0.06 Mod Hypoder- 
mic Tablets: Each tablet contains novocain, 0.06 gm.; supra- 
renin (as bitartrate), 0.00006 gm.; boric acid, 0.00357 gm., 
and acetone sodium bisulphite, can ‘more than 0.00012 gm. 
Novocain (0.08 Gm.) and Suprarenin (0.06 Mg.) Buseder- 
mic Tablets: Each tablet contains novocain, 0.08 gm.; supra- 
renin (as bitartrate), 0.00006 gm.; boric acid, 0.00473 gm., 
and acetone sodium bisulphite, not more than 0.00016 gm. 
Novocain (0.02 Gm.) and Suprarenin (0.02 Mg.) Hypoder- 
mic Tablets: Each tablet contains novocain, 0.02 gm.; supra- 
renin (as bitartrate), 0.00002 gm.; boric acid, 0.001924 gm., 
and acetone sodium bisulphite, not more than 0.00004 gm. 
Novocain (0.01 Gm.) and Suprarenin (0.0002 Gm.) Plug- 
lets: Each pluglet contains novocain, 0.01 gm.; suprarenin (as 
bitartrate), 0.0002 gm. and acetone sodium bisulphite, not 
more than 0.00002 
Manufactured by Eine Chemical Company, Inc., New York 


City. 
DENTIFRICES* 


Williams’ Dental Powder.—Composition: Each 100 gm. is 
stated to contain: calcium carbonate (Sturge No. 130), 85 
gm.; castile soap, 12.5 gm.; saccharin, 0.1 gm.; flavor, 2.4 


m. 
Abrasiveness: 4.3 mg. per thousand revolutions (John & 
E. Sturge, Ltd., instrument). 


Manufactured and distributed by the J. B. Williams Company, 
Glastonbury, Conn. No U. S. patent or trademark. 


ARSENIC COMPOUNDSt 


Mapharsen.—The hemialcoholate of 3-amino-4-hydroxy 
phenyl-arsine oxide hydrochloride 
AsO.1/2C;HsOH. It contains approximately 29 per cent of 
trivalent arsenic. 

Propertigs: Mapharsen occurs as a white, amorphous, odorless pow- 
der. It is soluble in water, alcohols, acids, alkalis and alkali car- 
bonates. a aqueous solution is acid to methyl red, but alkaline to 
congo red. 


AcTIONS AND UsEs: Mapharsen is proposed principally for 
the treatment of syphilis. It is said to exhibit a relatively 
constant parasiticidal value. Reactions following the use of 
mapharsen have on the whole been less severe than those ob- 
served after the use of arsphenamine or neo-arsphenamine in 
the treatment of syphilis. It is claimed to affect Vincent’s 
infection favorably and quickly. It is directly and immedi- 
ately spirocheticidal and therefore suitable for local applica- 
tion. After such application the spirochetes and fusiform 
bacilli disappear, with healing of the lesions. 

Dosace: Applied locally as powder or in solution. Sixty 


milligrams is said to be sufficient for a single treatment. 
Manufactured by Parke, Davis & Co., Detroit, Mich. U. S. patent 
applied for. U. S. trademark 299,173. 


Ampoules Mapharsen 0.04 Gm.: Each contains mapharsen, 
0.04 gm., anhydrous sodium carbonate, 0.008 gm., and anhy- 
drous sucrose, 0.152 gm. 

Ampoules Mapharsen 0.06 Gm.: Each contains mapharsen, 
0.06 gm., anhydrous sodium carbonate, 0.012 gm., and anhy- 
drous sucrose, 0.228 gm. 

Other tests of identity, purity and assay appear in the Jour- 
— 2, A the American Medical Association, Jan. 18, 1936, pp. 


*A.D.R., 1935, p. 91. 
tA.D.R., 1935, p. 50. 
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BOST TOOTH PASTE—NOT ACCEPTABLE FOR A.D.R. 


The Council has authorized publication of the following report. 

SAMUEL M. Gorpon, Secretary 

Bost Tooth Paste, put out by Bost, Inc., Manufacturing Chemists, New York City, is 
stated to be “The New and Original Scientific Formula of Dr. Wm. Dale Bost, P.D., 
PRC.” 

It is advertised extensively to the laity and the profession as “The Smoker’s Friend.” 
One reads in a certain piece of advertising: 

Dr. Bost’s formula—probably the century’s most progressive contribution to the science of 
oral hygiene—is the result of many years of research and experiment. His long labors were 
justified because countless numbers of smokers today are putting their faith in BOST and, as a 
result, are putting new beauty into their smiles. ... 

Concluding his research, Dr. Bost discovered by exhaustive tests that he had been com- 
pletely successful in producing: 

(1) A tooth paste which would readily remove the stain of tobacco, or any other organic 
substance, and even many inorganic stains. 

(2) A pure, wholesome tooth paste, free from any injurious ingredients whatever, beneficial 
to gums and membranes. 

(3) A counteractant for mouth acids and a breath sweetener—an ideal mouth cleanser. 

Dr. Bost’s tooth paste is not only a new discovery, but a notable one, it has all the beneficial 
effects of the best tooth pastes of the past, with the new merit peculiar to itself, that it will 
quickly remove tobacco and other subborn stains. 

To prove this claim, one is urged to “Make this startling test!” 

Blow tobacco smoke through your handkerchief. It leaves a brown stain. Cover stain lib- 
erally with Bost Tooth Paste, brush it briskly and—The stain disappears! 

As an added attraction, Bost Tooth Paste is also reputed to be beneficial to the gums, 
as well as for children’s use, for “massaging the gums with Bést Tooth Paste is very 
beneficial, making them firm and healthy,” and we should “Remember, Bést Tooth Paste 
is just as healthful and beneficial for children as for adults.” 

To make the picture complete, this final, unanswerable argument in favor of using Bost 
Tooth Paste is presented: ““Well, don’t be a dodo—everybody’s using Bost because it’s the 
thing to do.” 

What does this “new and original scientific formula” contain? In 1931, an inquiry was 
directed to the firm, asking whether the composition of Bést was secret, and, if not, that 
a qualitative and quantitative statement of composition be sent to the Council. In reply, 
the Council was informed that the formula was in the process of being patented and that 
certain information pertaining to the formula must not be made public until the patent 
was issued, and a qualitative statement of composition was sent as follows: 


English precipitated chalk Castile soap 

Sodium chloride Glycerine 

Magnesium carbonate Magnesium hydrate 
Starch (dextronized) Sweetened with saccharin 


This does not represent a full statement of composition, for qualitative tests made in 
the A.D.A. Bureau of Chemistry indicate the presence of some oxidizing agent. 

There is nothing in the foregoing qualitative statement of composition that would make 
Bést Tooth Paste superior to, if equal to, any other soap-containing tooth paste on the 
market. 

The firm informed the Council in the early part of 1931: 

We are carefully reviewing our advertising copy and assure you that most careful and sin- 
cere effort will be exercised in re-writing of new advertising copy on package, printed circulars 
and other advertising mediums. 

This is interesting in the light of a news item which appeared in Printers’ Ink for 
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March 10, 1932, in which an officer of the firm stated that Bost Tooth Paste was being 
sold to the public definitely on an appeal to fear. Readers of their advertising were 
warned: “Beware of Smoker’s Teeth! Your Dentist will tell you tobacco stain precedes 
decay! Bést Tooth Paste safely removes it.” And again: “Bost Tooth Paste removes 
stains that precede decay and does it safely.” 

No carefully controlled data have come to the attention of the Council which indicate 
that Bést Tooth Paste removes tobacco stains from teeth more effectively than other 
soap-containing dentifrices on the market. 

However, Bést will remove not only tobacco stains, but “... the stain of ... any other 
organic substance, and even many inorganic stains.” Such a statement presupposes that 
all stains should be removed from the teeth, because they may give rise to caries. Refer- 
ence to the literature would indicate that such is not always the case. Bibby has fur- 
nished an interesting report of a “brown plaque” associated with relative immunity to 
caries. This “brown plaque” is interesting because it is visible. After briefly reviewing 
the various views concerning the effects of mucin and bacteria on the teeth, Bibby right- 
fully concludes: ‘The condemnation of all muco-bacterial deposits is unjustifiable without 
more definite knowledge of their nature and effects.”" 

In view of the unconfirmed claims of the nature of these “plaques” and their effect on 
the incidence of dental caries, statements which infer that they are the cause of caries are 
misleading and unwarranted. 

Caries, or tooth decay, as it is commonly called, is essentially a disease of childhood. Can 
it be that the caries of children’s teeth was preceded by that dread condition, Smoker’s 
Teeth? The answer is left to the Bést advertising scientists. 

Other unwarranted statements are made in the advertising. For instance, “A counter- 
actant for mouth acids and a breath sweetener—an ideal mouth cleanser.” This may be 
questioned in the light of the inability of induced substances to materially alter the acidity 
or alkalinity of the saliva. 

In view of the foregoing, Bost Tooth Paste is declared not acceptable for A.D.R. 


After the foregoing report was scheduled for publication, the attention of the Council 
was directed to an item in Reader’s Digest for January, 1936, on Bost Tooth Paste which 
illustrates how the laity can secure for themselves enough information to explode the 
ridiculous claims that apparently have their origin in advertising offices: 

Nothing to Bost About— 

The Kind of Advertisement We Nominate for Oblivion 

A Recent Bést toothpaste ad—and one which has appeared in substantially the same form at 
various times for over two years—invites us to “Try the Handkerchief Test.” “Blow a big 
puff of your favorite smoke through a clean white handkerchief and note the tar stain (not 
nicotine) left behind. Now wet a toothbrush, squeeze on a half inch of Bést and brush the 
stain away. A few quick strokes of the brush are sufficient ... No other toothpaste will re- 
move that stain.”* 

Because of the bother of making such a test, readers may be grateful for a report of our own 
impartial experiment. We got a tube of Bost and tried the handkerchief test. The “few quick 
strokes” simply were not “sufficient,” but after considerable scrubbing, we did succeed in prac- 
tically removing the stain. Then we tried the handkerchief test with half a dozen other tooth- 
pastes and one toothpowder, all of which worked just as well as Bost did—or better. Inciden- 
tally, it was interesting to discover that plain soap and water worked best of all. 

In commenting on this, one member of the Council wrote: “Collecting good controlled 
evidence is just a matter of using ‘horse sense’ in arranging the conditions of the exper- 
ment. In this particular instance, the laity has collected it for the Council on Dental 
Therapeutics, the American Dental Association, and the public!” 


1. Bibby, B. G.: Study of Pigmented Dental Plaque, J. Dent. Res., 11:855 (Dec.) 1931. 
*Italics ours. 
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BUREAU OF PUBLIC RELATIONS 


A SURVEY OF CHILDREN’S DENTISTRY IN THE 
CURRICULUM* 


HE data as compiled and submitted 


by Deans H. E. Friesell, Leroy M. 


S. Miner and A. R. McDowell, 
chairman of the College Committee, 
American Society for Promotion of Den- 
tistry for Children, in 1932, showed the 
comparative progress in the teaching of 
children’s dentistry from 1929 to 1932.1 
The committee states: 


In analyzing these results, we find that 
while only thirteen schools of the thirty- 
eight that sent in replies have a chair in 
children’s dentistry, and only sixteen have 
a special children’s clinic, thirty-six give 
clinical instruction in this subject, twenty- 
four have special lecture courses, and 
thirty-four give lectures in the subject. 


The report of 1929 showed that twen- 
ty-nine schools reported and that only six 
had a chair in children’s dentistry, eight- 
een gave special lectures and twenty-one 
gave lectures on children’s dentistry.? 

It was the object of the present com- 
mittee to note the further progress made 
in the development of departments and 
lecture courses since 1932, as well as to 
determine, in a general way, the clinical 
and laboratory requirements. 

Graduate and postgraduate work in 
children’s dentistry and their require- 


*Report of the College Committee of the 
American Society for the Promotion of Den- 
tistry for Children. 

*No. 16, Tables 1, 2, 3, and 4 refers to Har- 
vard University School of Dentistry rather 
than Howard University. 


1. Internat. J. Orthodon., 18 :208-212 (Feb.) 
1932, 
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ments were also included in this survey. 

The accompanying tables will show 
the comparative development and the cur- 
ricular requirements in the schools of the 
United States and Canada. 

Table 1 shows the faculty of forty- 
three schools that reported, naming the 
department heads and supervisors in chil- 
dren’s dentistry. There are eighteen col- 
leges having separate departments, seven- 
teen having supervisors and six having no 
definite supervision. 

Table 2 gives seventeen colleges having 
special clinics and twenty-four having 
minimal clinical requirements as recom- 
mended by the Curricular Survey Com- 
mittee of the American Association of 
Dental Schools.? Thirteen schools have 
laboratory requirements and some others 
have laboratory instruction included in 
other courses, such as orthodontia and 
operative and prosthetic dentistry. Prac- 
tically all of the extractions are super- 
vised by the surgery department except 
five that are in the children’s department, 
one in the operative department, two in 
the exodontia department and one in in- 
firmary demonstrations. Only five re- 
quired any root-canal therapy in clinical 
practice, varying from one to four cases. 
Most schools gave lectures on this sub- 
ject. 

Table 3 shows the classroom work or 


2. Table 10, Subjects of the Dental Cur- 
riculum and Number of Hours Recommended 
by Sub-committees. Report of Curriculum 
Survey Committee, American Association of 
Dental Schools, 1935, p. 375. 
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lectures in the different subjects. Eleven 
schools have no definite lecture program graduate courses available, while seven 
in children’s dentistry, but it is referred have postgraduate instruction. The At- 


Table 4 shows that three schools have 


TABLE BO. 1 QURRIOCULAR SURVEY 13 CHILOREN'S DEYTISTRY 
PaQULTY 
SOROOL | 
° ° ae io 00. 
Bane of Sime schoo) of Supervisor Tithe 
7 bre. per © 
U, of Mary Martio pars tise 
rofeeeor of | © bre. lec. per year 
a. of P. & 8. Herry Trve Qner. Dest. 32 bre. clinic year 
3, Uni. of Bo. Bogeboos Park tise 7 
Professor o 
4 Upivereit Doran 8. Thorn 2 Definite 
Prof. 
5S. Howard University R. M. Hendrick tive D. full tise 
S$. at Saltexs tise 
2. Nor George Tevecher Half tise 
8. Chicago Col. of D.S. Servia Stine tise 
Vai. of Lilinois Eleie Qerlack Ful) tise 
Wai. of Indians special 
_Wni. of lows Drala. Full tise 
Uni. of Lovieville Bo epeci 
Sup’t. o 
. Loyole University A. P. Danereeay Clinic ___fiel{ tise 
Ink. of Maryland Bathen 5. Scheer Full tise 
College iReport 
Oper. Dent. 
Howard University Payl Losch Jostructor Full tise 
of Michigan Reoneth &. Easlick Beli tise 
Inatructor 
of H.C. Wittich Over Full tise 
«Uni. of Detroit Nalter ©. MoBride Part tise 
8 houre 
City Seetero mM. Colaee per 
Uni. Harold Rive Seith Full tise 
St. Lovie University Genevieve Reifling Part tise 
Inetructor 
Creighton University Thomas Gerdner 2 Dent. Part tise 
astructor 
_Hebrasks University Jopn Braver Oper. Dent Pul)_tize 
Hew York University 
Coiupois Vnsversity MeBeath Ful) tise 
of Buffalo R. 8. Grob Tvl) tise 
8. Bestern Reserve Voi. Bo Special 
Prof. of 
Sp. Prev. Pert tise 
iregon) Prof. o 
_Borthern Pacific ra E._B. Fezon Ortbodontia Ful) tize 
hre. per ek. 
2. Tesple Voivereity Castro lect. & tesch. 
Prof. of 
BS. of A. B. Gebel Oper. Dent. tive 
rof. of 
_Mebarry Bo Specie) Progras. 
netructor 
Tezae Dental Bloveteia tise 
e000. Prof. 
Baylor Voiversity M. Pavle Fourth tis: 
instructor 
Virginia Dental Enighton er. Dent Fourth 
Marquette Voiversity George Morgan. Part tise 
O. Uni. of alberta Bo organised effort 
Volversity io other departeents 
Tor. o 
42. Delnovsie ,Canade George K. Thoeson | Prev. Dent Pars t 
of Part tise 
4. of Toronto Ja other departeents 


to in other courses. Thirty-one other den- 
tal colleges have from five to 128 hours 
in lectures in children’s dentistry. 


28 Gepartaent heade (spearate). 


AZ supervisione (ae subdivisions of other departments). 


lanta-Southern Dental College states that 
plans are being made for the latter. 
It will be noted that the requirements 


to 


of 

5 
fic 

ri 


Bureau of Public Relations 


of the institutions vary greatly, which is definite progress has been made and that . 
to be expected, owing to the transition many schools are either establishing a 
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TABLE WO. 2 CURRICULAR REQUIREMENTS and ARRANGEMENTS 
Work in 
General LABORATORY EXTRACTIONS SUPERVISED } 
SCHOOL or Junior Senior 
Special Clinical Clinic Dental | Cavity] Pros- Other Child’s [Surgery | Other “Root Canal 
|_ $petice! Requir Dep't. Dep't. | Dep't Reguirements 
jou 
of Caiforois General | 150 Points 120 points Sons Hone Bone Bone Bone 
Opera- q 
College of P. & 8. General | Bo definite | So definite Hone Hone Bone Bone Save Bone 
of So, California General | 2 Childres 2 Chiicren Incluged 35 otb@ depertdents 
4. You Qenerai! Bone Hone Some dental enptosy Bone 
5. Howard University Genera) 26 hours 26_hours Bons. Bone Hone Hone 
atlanta Souther Special | 72 hours 78 hore | 2 pours 6 hour. 4 j 
Bor Special | 100 points points Bone Fone Bone Hope Bone. 
1 enild onild 
8. Chicago Col, of General patient Hone Fone Hone Hone 
Uni. of illinois Special 44_povre 44 bourse Hone Hone Fone Bone 
of Genera, definite definite one Hone Bone Hone Hone 
4. Voi. of lows Special | 300 pointe | 350 points Hone Hone | Bo Hone 2 
Vas. of Lovisville General | Bo definite definite Hone Bone Bone None Hone 
Loyola Unsverssty Genera) | Ho definite definite ligne Hone Sone Fone z None 
of Maryland Special | 175 pointe | 400 pointes hours inj all $_cas: 
Wo Wo Wo Wo lo 
College report Report xeport ji report jreport | Report Report report jreport report 
Howard University Gegers! 22_ hours 22_bovure None Hone 
space eniore 
y 
Vox. of innesotas Special None 20 bourse Hone Hone Hone Strstor: 
of Detroit Special Bone 80 poure ours Hone 
O. Keneas City Sestern General | 298 hours one Hone Bone Bone Hone Jone 
Special £6 bourse 26 novre Sope Soze Sope Sope z Nope 
Sb. bovse University Special Bone Bone 2) space ners Bone 
~Cresghton University General 33 Bone Jone Fone None None Very {28 
pace 
4. University Genera) | Bo definite definite hours 6 H x None 
hre 
York Unjverejty Genera) | Jo definite $. 8 None | 
6. Colusbia University Special Bone 90 pours Fone Hone Hone 4 Hone 
of Buffalo Special | None Bone hours Bone 
Reserve Genera) novrs 35 hours degarteests None 
o State Yai. Botb Bone Hone Bone None Bone Bone. 4 Bone 
TOregon) 
lorthern Pacific Genera, Bone Bone Hone Fone None lone Sontis 
jeniore 
of Pitteburen Special | 64 pointe 168 pointes 3 _case 
- tr 
Tepphe UVnsversity Special pours 20 bourse 4 bours hours gontia| 2 cases 
15 hrs. 
Penosyivenia Specis) Bone $0 hours houre |Sp. Ret. z 
P. 2P. Select 
J. of Tennessee General Beek Jeek houre Cases 
General Hone Hone Bone Bone Hons 
30 hre. 
Dental Genera) | 128 hours 75 _boure houre hours | hours RG. Hone 
Savior University General | Bo definite definite Some Bone 
be, Dente Generel | ostient patient houre 
Marquette University General 25 bourse 70 noure Some Hone 
4. of Aloerta General None Hone Hone Hone Hone ne Bone 
University Genera) Hone Hone Hone Bone Fone Bone 
nfir. 
2. Delnoveie Canada Both Hone one z Deson- Bone 
4. of sontreal Special Hone None 
4. Joi. of Tozogto Genera) Bone None Bone Bone one one Bone 
42 schools reporting AZ have special children's clinice--remainder genere! requirements--1% of enich 
heve cinisue requirezente eas set up by Curriculum Survey Comeitt the & D. &. of Dental Scho echoole have laboratory 
requirements--othere have requiresente interwoven other courses, the majority which are in Dentel 
Extractions Boot Cans) 


echoole have extractious supervised in children's Geperteent 
2 in exodontia department. 


operative departeent. 
i oy a only and the rezeinder in the surgery 


departe 


of thought regarding the teaching in the separate department or attaining definite 
field of pedodontia, and in view of cur- supervision for the child. 
ricular change. It is gratifying that very Reports received from several of the 


5 schools heve requirements in R.C. Therapy, from 1-4 
2 schools do not state definitely as to this requirement, 
but eay all necessary work aust be done in the south. 
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schools were of such nature that it was 
impossible to give accurately in a table 
the true perspective of their teaching. 


search only. 
dentistry is included in dental anatomy, 
operative dentistry and preventive den- 


The Journal of the American Dental Association 


The teaching of children’s 


TABLE FO. 3 LECTURES IN CHILDREN'S DEVTIGTRY 
Office 
Root routine and 
SOROOL Pros- Canal business Comments 
Shetios Therapy 1 
pours 
8 leo. 
a, College of P. 4 year 
hours 
3. Uni. of So. Calis z Lecture 
4. Univereity al) 
$. Howard Voi Generel 
VB hours 
Southers z z Lecture 
2. Mor z 32 bourse 
Other 
8. Gol. of depts. 12 bourse 
hre. ta 
Uni. of z Zz z year 
Yai. of Indians. ) 
18 
Uni. of Lovievilie Jectures 
University 
16 hours 
4. Uni. of Maryland Zz lectures 
Tult's College 
1l hours 
Howard University z z z z lectures 
2, Uni. of Michigan z Lectures 
Kansas City Seetern z z z 16 
T Tectur 
2. St. Lovie University A z z ry 
Vasversity z z 
Hepraska University z z z Jectures 
York Voiversity 
__Colypbia Voiversity Jectur. 
2. Vor. of Buffalo z Lectures 
Seetern Reserve Yani. 
Qhio State Vos. 
‘egon) 10 
Otrer 
Vos. of Pattebureh 
a. Tesole University z lectures 
3. of P 2 z 
4. of = z 22 _hov: 
5. Mebarry 
72, Baylor University 33 
8. Virginie Dental 
Marquette University z 128 
Vas. of exe) tar - 
Voiversity i 9 z aifioite 
Delbovsie Cenade. 2 
Voi. of Toronto 


Bchools--no definite or lecture children’s dentistry. 
Schools--reportiag ia U. end Canada. 


New York University writes: 
have a department of children’s dentistry, 
but it was created for the purpose of re- 


tistry.” 


School--not reporting 
bourse ion lecture froe five re one hundred twenty eight 


A laboratory course of twenty- 


four hours is also given to the seniors on 


space retainers. 


Eleven lectures are also 
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offered by Thaddeus P. Hyatt on pits 
and fissures of deciduous teeth and the 
first permanent molar. 

Harvard University Dental School 
writes: 


Information in addition to that covered 
in the questionnaire is made available to 
the senior students in conferences with 
Drs. Morse and Losch on the records of a 
special children’s group. For the last seven 
years, a group of children have had the 
following observations recorded: 

1. A check on the acid uric flora of the 
mouth six times a year. 

2. Models made once a year. 

3. X-rays (lateral jaw right) at time 
models are made (once a year). 
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tistry is taught in the operative depart- 
ment. Beginning with the fall of 1937, 
it is our intention to change our curricu- 
lum to conform with the recommenda- 
tions of the Curriculum Survey Commit- 
tee.” 
McGill University, Faculty of Den- 
tistry, Montreal, states: “The teaching 
relative to the various aspects of chil- 
dren’s dentistry is taken up in several 
departments, but it is believed that this 
work should be emphasized and should 
have a separate department.” 

University of Montreal, Faculty of 
Dentistry, states: “Children’s Dentistry 
has just started as a special course and 


4. Semi-annual check (routine) on department. 
blood, urine and saliva pu. Texas Dental College* contemplates 
PABLE NO. GRADUATE and POST GRADUATE COURSES 
POST GRADUATE 
Pre- Time 
SCHOOL Requisite) Required Name of Length of | Nase of 
Degrees | for N. 5.) Supervisor | Tuition Gourse Tvition 
George rge "Lecture, 
| quarters Teuscher | $510.00 Tepies clinic 
of Lilinois Meeks £50.00) Practica) 
se- Ls Res. br. wk. 
U. of Michigan mecters Easlick 68 Sen. | $ 37.50] Prectica} 
Ser. 
2. Columbia ai. McBeath | $250, 00 x 
5. Se. 3-5 Wa. Post Gred 
State D.D.8. | quarters Graben. 
¥ 'rectioael, 
U. of Pittabureh “Nos. ete thus Began Varies Theory 


5. Semi-annual charting and examination 
of the mouth and teeth. 

6. Detailed estimate of diet taken at 
three different times and reduced to one 
day’s analysis. 

7. Semi-annual physical examination as 
per charts furnished by the A. M. A. and 
a record of the general habits of hygiene 
and history of internal diseases. There are 
102 active cases at present and no children 
over 3 are admitted. The records are in- 
dividually correlated and a summary is fur- 
nished for students’ use. The primary pur- 
pose of this endeavor is teaching the neces- 
sity of careful attention to children. 

8. On entry to the clinic a prenatal, post- 
natal and family history is recorded. 


Baylor University, College of Den- 
tistry says: “At present, Children’s Den- 


the addition of a full-time instructor who 
will emphasize modification of the pro- 
cedure followed in adult dentistry to 
apply to treatment of children. 

Marquette University contemplates a 
larger program and the establishment of 
a special clinic room. 

Nebraska and North Pacific College of 
Dentistry both plan to set up a minimal 
clinical requirement as recommended by 
the Curriculum Survey Committee. 

The College of Physicians and Sur- 
geons, Georgetown, and Indiana Univer- 
sity are making plans for a separate chil- 

3. Kenneth Wood Mayo has been desig- 
nated as the professor of pedodontia in Texas 


Dental College and David Blonstein as clin- 
ical instructor. 


| 
| 
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dren’s department in the near future. 

The infirmary requirements in the 
children’s clinic of the University of 
Pittsburgh Dental Department are given 
in Table 5. 


TABLE 5.—INFIRMARY REQUIREMENTS IN 
CHILDREN’S CLINIC, UNIVERSITY OF 
PITTSBURGH 


Junior Year Senior Year 


Points Points 
Amalgam fillings 50 100 
Cement 6 14 
Cement bases 4 10 
Prophylaxis treatment 4 10 
Gold fillings 0 25 
Deciduous root fillings 0 10 


SCALE OF POINTS IN CHILDREN’S CLINIC 


Points 
Prophylactic treatment 2 
Deciduous root treatment 10 
Cement base 2 
Cement filling 2 
Silicate filling 3 
Amalgam filling 3b 10 
Amalgam, other classes 3 


An excess of required points in other 
work will be allowed to make up a rea- 
sonable deficit in gold points. 

Atlanta Southern gives sixteen lectures 
a year to the freshmen and sophomores 
and thirty-two lectures to the juniors and 
seniors. This makes a total of ninety-six 
hours of lectures. 

Marquette gives a series of 128 hours 
of lectures. The outline of the pedodontic 
course as taught at Marquette University 
has been published.* 

Dentistry for children has received a 
remarkable impetus from the promotion 
and organization of the American So- 
ciety for the Promotion of Dentistry for 
Children in 1928. 


4. Internat. J. Orthodon., 20:829 (Aug.) 
1934. 


Methods in lecture and clinical pro- 
cedures are tending toward standardiza- 
tion. There is a growing regard for the 
oral health of the child and, with the 
added stimulus within the classroom, 
children’s dentistry will find its true place 
in modern dentistry. 

The committee has no recommenda- 
tions to offer, since such recommendations 
should come through the proper channels. 

This report is presented in full appre- 
ciation of the material received from the 
deans and heads of departments of che 
various schools of dentistry. 

Respectively submitted, 
Guy S. MILLBERRY 

FLoypE E. HoGEsoom 
Joun C. Braver, Chairman. 


Pustic HEALTH DENTISTRY IN WaASHING- 
TON AND TEXAS 


A division of maternal and child hygiene 
has recently been established in the Wash- 
ington State Department of Public Health 
in accordance with the provisions of the 
new Federal Social Security Act. The new 
division includes a bureau of dental hy- 
giene. F. F. Smith has been appointed full- 
time supervisor of the new bureau. 

Through funds made possible by the new 
Federal Social Security Act, the Texas 
State Department of Health has inaugu- 
rated several new divisions, including a 
dental division. It is the policy of John W. 
Brown, state health officer, that each of the 
divisions in the Department of Health shall 
be given equal importance. Thus, the posi- 
tion of the dental division is comparable in 
every respect to that of the other divisions. 
Edward Taylor has been appointed the new 
director of dental health. 

Texas and Washington are the latest 
states to recognize the value of preventive 
dentistry in their public health program. 
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PRESENT PURPOSES AND POLICIES OF THE 
SUMMER ROUND-UP* 


dren is the major health project of 

the National Congress of Parents and 
Teachers. Its object is to send children to 
the entering grades of school or kinder- 
garten in good physical and mental condi- 
tion. The Round-Up chairman should seek 
cooperation in planning with local medical 
and dental societies and public health or- 
ganizations. 

The objectives of the project include ex- 
amination in the spring of all children who 
will enter school for the first time in the 
fall, correction of all remediable defects 
during the summer and a check-up in the 
fall to determine the condition of the chil- 
dren and the results of the project. More 
children are entering school every year as 
free as possible from defects and protected 
against disease as a result of this project. 

When the Summer Round-Up was first 
begun, in 1925, the examinations were prac- 
tically all made in groups, as it was believed 
that the stimulus of the groups was needed 
at that time. The present policy of the 
National Congress of Parents and Teach- 
ers is to advise parents wherever possible 
to take their children to the family physi- 
cian and dentist for examination and treat- 
ment. Where this is not possible, group 
examinations arranged by the local unit 
are still advised. Where group examina- 
tions are made, the children are referred 
to physicians and dentists of the family’s 
own choice for necessary corrections. 

While this project concerns itself pri- 
marily with the children of the entering 
grades of school, where the Summer 
Round-Up has been carried on continuously 
over a number of years, there has been ob- 
served an increase in interest in periodic 
health examinations, which should be en- 
couraged at all ages, but especially in early 
childhood. 

*Prepared by the advisory committee for 
the Summer Round-Up. 
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‘= Summer Round-Up of the Chil- 


INFORMATION FOR PHYSICIANS 


In accordance with the expressed policy 
of the National Congress of Parents and 
Teachers, the present method of having 
children examined in group clinics is gradu- 
ally being modified wherever possible, and 
it is suggested that the preschool physical 
examination be given in the office of the 
family doctor, or the doctor of the patient’s 
choice if no established relationship exists 
with any one physician. This may be ac- 
complished in one of several ways, which 
should be decided on by the county medical 
society, and in which all physicians in the 
community should participate in like man- 
ner, except specialists who do not work 
with children or physicians who do not 
choose to participate in the plan. 

More detailed information about the 
Summer Round-Up than is given above 
may be had from the local parent-teacher’s 
association. It is probably advisable to 
have a committee appointed by both the 
local parent-teacher’s association and the 
local medical society, to settle details of 
the cooperative plan. 

1. A definite hour, on a specific day of 
the week, the same for all physicians, might 
be designated for the performance of the 
preschool examinations. 

2. Each physician might designate his 
own most suitable hour for these exam- 
inations in his own office. 

3. Physicians might agree to make these 
examinations at the end of, or just before, 
their regular office hours. 

4. Whatever time arrangement is made, 
physicians should agree to use the regu- 
larly designated examination blank, to fill 
it out completely and to cooperate in ar- 
rangements to deliver the blanks to the 
Summer Round-Up Committee in the most 
convenient manner. 

5. A uniform and moderate fee should 
be decided on for examinations made at the 
specially designated hours; all examinations 
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at other times to be made at the physician’s 
regular office fees for that particular type 
of work. 

6. It has been customary, and presum- 
ably can be arranged locally, to examine 
gratis those children whose parents cannot 
afford the examination. Local social service 
organizations can assist in deciding who 
ought to pay. In some places, the local 
parent-teacher association has arranged 
payments to physicians for examinations 
of nonpay patients on a nominal fee basis. 

7. Corrections should be advised, and 
should be made by the physician of the 
family’s choice. Reports of corrections 
should be made in the most convenient 
manner, depending on local circumstances. 

Group assembled “clinics” are being dis- 
couraged by the national congress as hav- 
ing outlived their usefulness in most places. 
It is recognized that, in some localities, 
the circumstances may be such that no 
other plan is feasible, or the medical so- 
ciety may prefer that method. Under such 
circumstances, great care should be exer- 
cised to provide a suitable, quiet, clean and 
private place for making the examinations, 
and to allow plenty of time and plenty of 
help for making them. The details of such 
“clinic” organization may be left to qual- 
ified public health nurses in the community, 
in cooperation with the local medical so- 
ciety committee. 


SUMMER ROUND-UP DENTAL EXAMINATIONS 


The dental examination of Summer 
Round-Up children is a most important, 
but usually a simple, procedure. Although 
the Round-Up is primarily and essentially 
a congress of parents and teachers project, 
its success is measured by the degree of 
cooperation received from the members of 
the health professions. Cooperation can 
best be secured from the local members of 
those professions by having them take an 
active part in the preparation of the 
Round-Up plans. Thus, the Round-Up 
chairman should, well in advance of the 
Round-Up, invite the local dental society 
to assist in the plans for the dental exam- 
ination. In the event there is no local den- 


tal society, the local dentists should be re- 
quested to cooperate, acting as a unit. A 
thorough, mutual understanding of the 
purpose and procedure of any project is 
essential for its success. Therefore, a defi- 
nite understanding should be had regard- 
ing the dates of the Round-Up; the type of 
examination; the assignment of children 
who have no family dentist; the examina- 
tion fee to be charged those who can pay; 
the fee to be charged the near-indigent; 
the absence of a fee, when and where nec- 
essary; the plans for follow-up, and very 
definite plans for the correction of all de- 
fects found. 

Dental examinations can best be made in 
the office of the private dentist, because the 
examiner has the proper equipment, instru- 
ments, lighting and hygienic facilities at 
hand. Also, the educational advantages of- 
fered by the examination in the office are 
most important. Often, this is the child’s 
introduction to the dentist. This pleasant 
initial experience breaks down any fear the 
patient may have and prepares him for 
future visits should corrective work be 
necessary. 

The dentists in certain communities, in 
order to expedite matters, prefer to make 
the examinations in the schools. In ac- 
cepting this plan, it should be understood 
that, generally speaking, the examinations 
may not be so thorough as if made in the 
well-equipped private dental office. 


INFORMATION FOR NURSES 


The Summer Round-Up of the Children 
offers opportunity for the participation of 
public health nurses, and their cooperation 
is essential to its success. The initiation 
for Summer Round-Up plans is undertaken 
by the parent-teacher association. ‘The 
nurse cooperates with all interested lay 
and medical groups. 

There are four main functions of the 
nurse in this program: 

1. Preliminary Arrangements. 

(a) Cooperation with P.T.A. to develop 

plans. 

(6) Cooperation in the plan for medical 

examination described in Section 3. 
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. Case Finding. 

Nurses with the help of lay volunteers 

are needed to persuade families to use 

the Round-Up facilities. The methods 
are: 

(a) House to house canvass. 

(b) Preparing lists of preschool chil- 
dren, supplied by doctor, nurses, 
schools, Sunday schools, birth 
registration records. 

(c) Publicity through talks, newspaper 
articles and posters. 

3. Assistance at Round-Up Clinic. 

(a) History taking. 

(6) Assisting physician with examina- 
tion and recording findings. 

(c) Discussion of health problem with 
mother. 

4. Home Follow-Up. 

This is peculiarly the nurse’s part in the 

Round-Up. The nurse helps parents 

plan for indicated care. She refers health 

needs of other members of the family to 

the family physician or other medical 

service and she assists in family health 

teaching. Her findings and her services 

are recorded on the child’s_ record. 
5. Volunteer Service Through Lay Groups. 
This is valuable in 
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(a) Preliminary arrangements, finance, 
publicity. 

(b) Case finding in cooperation with 
the nurse. 

(c) Transporting children 
unable to attend. 

(d) At special Round-Up, in acting as 
hostess, weighing and measuring. 


otherwise 


SUGGESTED TITLE AND COPY FOR SECTION 6: 
COOPERATION 


The general principles and information 
given above are intended to be helpful in 
the making of local plans for the Summer 
Round-Up. There can be no one national 
plan which will fit all local situations, but 
the general governing principles are the 
same everywhere. The National Congress 
of Parents and Teachers, with the advice 
of representatives of the American Med- 
ical Association, the American Dental 
Association and the National Organization 
for Public Health Nursing, offers these 
suggestions for the more satisfactory and 
efficient organization of Summer Round-Up 
examinations. Suggestions are invited from 
local participating groups, for consideration 
when revision of this information leaflet 
becomes desirable. 


DR. PAMBY IS PLAINLY PERPLEXED* 


Mrs. Paley was plainly perplexed. 

She looked nervously at the little white 
notice in her hand, then glanced timidly 
at Dr. Pamby. “But, doctor,” she said, 
“this notice from school says Donald 
has some decayed baby teeth and that I 
should” — 

“From a school nurse,” exploded Dr. 
Pamby. ‘What does a school nurse know 
about teeth ?” 


*Written as part of a nation-wide program 
for May Day-Child Health Day sponsored by 
the American Society for the Promotion of 
Dentistry for Children. 
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“But it isn’t from a nurse,” Mrs. 
Paley countered faintly, “it’s signed by 
the school dentist.” 

‘All the same,” snorted the dentist, 
“voung fellow has to make a showing, 
so he sends home notices willy-nilly. Don- 
ald is 7 years old, isn’t he? In a couple 
of years, he will be losing those baby 
molars and getting his permanent teeth. 
Time enough then to start his dental 
work.” 

The perplexed mother looked quizzi- 
cally at her family dentist. Her gaze 
traveled past his ruddy features and fo- 
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cused on a beautifully framed treatise 
hanging over his desk. Although she was 
unaware of it, she was looking at “The 
Dental Creed” written by Dr. C. N. 
Johnson several years ago. Curiously 
enough, her eyes picked out the following 
line: 

“To wave a wand over the piteous, 
eager faces of deformed little children 
and transform them into comeliness of 
outline and the image of divinity.” P 

Instinctively, the worried mother put 
her arm around young Donald’s shoulder 
and drew him closer to her side. 

“But if we don’t have the decay re- 
moved now, won’t the cavities get bigger 
and cause his teeth to ache? I don’t want 
him ever to have toothache,” she added, 
as a painful memory of her own child- 
hood days flashed across her mind. Again 
her eyes sought the dental creed. 

“To reach out a helping hand for the 
relief of pain and to willingly bring suc- 
cor to the poor and needy.” 

“Fortunately,” thought Mrs. Paley, 
“we aren’t poor and we aren’t needy, 
but Donald might suffer pain. I won’t 
let Donald suffer pain if I can prevent 


Dr. Pamby’s voice cut sharply across 
Mrs. Paley’s mental musings. ‘Don’t 
worry about Donald’s dental condition,” 
he said reassuringly. ‘“That’s my job. 
I’ve taken care of your family’s teeth for 
a good many years and I’m mighty proud 
of the work in your mouth and in your 


husband’s mouth. Those two removable 
bridges of yours are beauties, if I do say 
so, and the lower partial denture that I 
made for your husband last fall is almost 
perfection itself. Time enough to take 
care of Donald’s teeth when he gets 
older. Don’t worry the child now.” 

Mrs. Paley’s eyes dropped almost to 
the bottom of the handsomely framed 
dental creed. 

“To attend to old and young alike 
with zealous care, and with an eye single 
to the demands of duty.” 

“I suppose so,” said Mrs. Paley 
vaguely, “but it’s all so confusing. 
Why should the schools send notices 
home to parents that scare the wits out 
of us?” 

“Stuff and nonsense,” replied Dr. 
Pamby. ‘‘Fads and fancies—schools didn’t 
look after my teeth when I was a child, 
and they didn’t look after your teeth 
when you were a child. Why should they 
bother now?” 

Suddenly, timid Mrs. Paley straight- 
ened. “Thanks, doctor. If you don’t 
think Donald’s baby teeth need attention, 
we'll run along. Tell the doctor good-by, 
Donald.” 

Two weeks later, Dr. Pamby stood 
gazing out of his window at the slow 
stream of traffic passing his office. Sud- 
denly, he stiffened. Mrs. Paley and Don- 
ald were leaving the office of Dr. Bakey 
across the street. 

Dr. Pamby was plainly perplexed. 
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1935 REPORT OF THE MURRY AND LEONIE 
GUGGENHEIM DENTAL CLINIC 


By JOHN OPPIE McCALL,* D.D.S., New York City 


statistical record of the Guggenheim 

Dental Clinic for its fourth year of 
operation in the present building. The chil- 
dren from twenty public schools, eight day 
nurseries and twelve parochial schools, lo- 
cated in the vicinity of the clinic, are being 
treated. In addition, two special groups of 
children from the New York Hospital are 
receiving dental care. First consideration is 
given to the public schools, which are served 
over as great a radius as the present bus 
service (provided by the board of educa- 
tion) will permit. 

It seems desirable again to emphasize the 
incidence of caries in preschool children. 
Continued study of this group reveals the 
probability that much of the caries found 
is casually related to hypoplastic (defective) 
enamel. Careful study of this condition in 
the deciduous dentition is obviously needed. 
Pending the results of such investigation, 
intensive local care of the teeth of all pre- 
school children should be urged, since we 
continue to be confronted with a practical 
problem which may be summed up in the 
statement that more than 60 per cent of the 
children entering kindergarten have already 
suffered such extensive damage from caries 
that they are actually dental cripples as they 
step into the school room for the first 
time. 

Attention is called to the high percentage 
of newly admitted children of all ages that 
have caries. This means that only 1.2 per 
cent are free from caries. Another figure 
which is closely related to this is the per- 
centage of children originally free from 


r ‘HE accompanying report presents the 


*Director. 
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caries who maintain that satisfactory con- 
dition as demonstrated on their recall visits. 
This figure drops to 0.5 per cent, indicating 
that true immunity to caries is almost non- 
existent in the school children of New York 
City. 

A sharp drop in recurrent caries is re- 
corded this year. This is chiefly traceable 
to insistence on greater care in cavity 
preparation, especially with regard to cor- 
rect extension of margins in fissures. 

Experience with pulpotomy continues to 
be favorable. It is regarded as a standard 
procedure in properly selected cases. 

In the oral surgery department, extrac- 
tions continue to diminish. There is an 
increasing amount of pulp canal treatment, 
but no increase in apicoectomy (all infected 
cases have an apicoectomy performed when 
the root is filled). There is an increase in 
the number of gum flaps removed over 
erupting permanent molars, which is due to 
carrying out the clinic policy as regards 
prophylactic odontotomy. 

The school for dental hygienists enrolled 
its largest class in September. Practice in 
oral prophylactic treatment is gained both 
at the clinic and at the Lenox Hill Hos- 
pital, as in the past. Experience at that 
hospital continues to indicate that dental 
hygiene service is an important adjunct to 
hospital care. 

The course for training dental assistants, 
mentioned in the 1934 report, is being con- 
tinued. This course offered by the New 
York City Board of Education is given 
partly at the clinic and partly at the Cen- 
tral School of Business and Arts. Two 
classes are enrolled annually, each course 
being concluded in one semester. 
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Report oF Murry AND LEONIE GUGGENHEIM DENTAL CLINIC 
Jan. 1 — Dec. 31, 1935 


Census 
Total patients registered in clinic to Dec. 31, 1935........ 20,265 
Total cases completed................. : 2,943 
Discharged (over age limit or moved from district)...... 2,891 
Caries in Preschool Patients by Ages 
Per Cent with Per Cent with 
Age Cavities Seven or More Cavities 
Oral Diagnosis Department 
Percentage of patients with caries......... 99.5 
Percentage of patients free from caries or needing no operative NE Re 11 
Percentage of recurrent caries (1935) to permanent fillings (1934). 0.1 
Operative Department 
Prophylactic treatments................ 7,663 
by dentists........ 296 
(by hygienists in hospital—not included in clinic total). 2,470 
Temporary, zinc oxy phosphate. SS? 
zinc oxide eugenol, carious exposure................ . 1,844 


*Each surface of a tooth involved counts as one filling. 
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Fillings polished (not surfaces) 

Cavity preparation.......... 

Silver nitrate treatment.................. 

Gingivitis treatment.... 

Occlusal adjustment. .. 

Total operations...... 

Oral Surgery Department 

. 


Ethyl chloride.......... 

Nitrous oxide-oxygen.... 

Ethyl chloride... .. 
Postoperative treatment ......... 
Special operations................. 

Drainage of subperiosteal abscess. 

Surgical removal of cyst. ... 
Gum flap........ 


Malposed tooth........... 
Retained root......... 
Supernumerary tooth... 


Bureau of Public Relations 


12,311 
2,322 
2,349 
862 
534 
125 
203 
381 
1,356 
81,043 
. 10,322 
11,745 
10,150 
1,595 
6,948 
4,829 
. 4,287 
542 
2,119 
. 2,061 
58 
2,336 
20 
41 
3 
72 
8 
8 
15 


1935 REPORT OF THE ROCHESTER DENTAL 
DISPENSARY* 


In the founding of the Rochester Dental 
Dispensary, Mr. Eastman recognized that 
the prevention of disease is of more im- 
portance than its treatment. While relief 
and reparative work is necessary, the ulti- 
mate object sought is the development of 
methods and practices to prove the value 
of preventive dentistry. The education of 
the parents and children is regarded as an 
important development in accomplishing 
this object. 

One of the provisions of Mr. Eastman’s 
gifts of $2,800,000 to endow this dispensary 


*Harvey J. Burkhart, D.D.S., Director. 


was that the City of Rochester should con- 
tribute not less than $12,000 a year for 
five years, to carry on the prophylactic 
work in the public schools. In 1916, a con- 
tract was made with the City of Rochester 
to this effect. The contract was renewed 
in 1921 for a period of five years, at $25,000 
per year; again in 1926, and, in 1931, for 
another period of five years at $30,000 a 
year. It is understood, in making this con- 
tract, that the city has no control of the 
work of the dispensary, and no part of the 
contribution is used to defray any of the 
expenses of the work. 

Other cities could be interested in doing 
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similar work for the same reasons. Local 
dental organizations, or even individual 
members, can do much toward establishing 
dental aid in their communities. It is not 
difficult to interest people in health care 


that will prevent disease, if it is for chil- 
dren. There is a magic appeal in the 
thought that the plan is to aid children by 
giving them a better chance to become 
healthful and helpful citizens. 


CALIFORNIA HEALTH INSTITUTE 


The exhibit here illustrated is the dental 
section of a traveling health institute de- 
veloped jointly by the California State 


SICAN DENTAL ASSOCIATION 


their own communities. The state societies 
furnish the main exhibits, while the local 
health agencies furnish additional material. 


CALIFORNIA STATE DENT: 


Dental health section of traveling health institute developed jointly by California State Medi- 
cal Society and California State Dental Association. 


Medical Society and the California State 
Dental Association. Frederick C. Warn- 
shuis, secretary of the California State 
Medical Society, is actively in charge. 
Under this plan, the state societies en- 
courage the county medical and dental so- 
cieties and their woman’s auxiliaries to 
promote health educational institutes in 


The first institute, held in Oakland, Ala- 
meda County, proved highly successful. 
From there, the larger exhibits were 
shipped to San Diego, where they are to 
be on display until the end of the fair in 
September. Next fall, they will be returned 
to circulation for county health institute 
purposes. 
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DENTAL ECONOMICS 


THE SOCIAL SECURITY ACT 


By E. E. VOYLES, D.D.S., Indianapolis, Ind. 


HE Economic or Social Security Act 

has become an outstanding topic of 

discussion throughout the land. It is 
regarded as the most far-reaching legis- 
lation ever passed by the Congress. It 
contains revolutionary provisions involv- 
ing the intimate life and well-being of 
every citizen and reversing the age-old 
philosophy of personal responsibility, 
thrift, frugality and self-reliance. 

The act substitutes long-distance cen- 
tral control for local determination of 
many welfare problems. Under this act, 
it becomes necessary for all states to set 
up laws, make plans and provide state 
funds in order to share in the distribution 
of federal subsidies. This is accomplished 
by means of federal taxation. In the case 
of unemployment compensations, these 
taxes would penalize any state that fails 
to adopt employment insurance. All these 
state laws must be acceptable at Wash- 
ington. With minor exception, this act 
offers no federal gifts, but all titles under 
the act are based on dollar matching, 
with the government dictating the terms. 


CENTRAL ADMINISTRATION 


The major provisions of the act are 
under the control of the Department of 
Labor and are administered through the 
Social Security Board and the Children’s 
Bureau. 

The board consists of three members 
appointed by the President. Each receives 
a salary of $10,000 a year and must not 
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engage in any other occupation. The 
present members are: John G. Winant, 
chairman, Arthur J. Altmeyer and Vin- 
cent M. Miles. Frank Bane is executive 
director, and the present staff consists 
of about 100 persons. The board is given 
rather broad powers for making inter- 
pretations and establishing rules and reg- 
ulations to carry out the purposes of the 
act. 

In addition to administration, the 
board is delegated the duties of “studying 
and making recommendations as to the 
most effective methods of providing eco- 
nomic security through social insurance 
and as to legislation and matters of ad- 
ministrative policy concerning old age 
pensions, unemployment compensations, 
accident compensations and related sub- 
jects.” This quotation is the most signifi- 
cant phrase in the entire law and may 
mean much to both the medical and the 
dental profession. It is clearly evident 
that the law was promoted by a social- 
istically inclined group who are strong 
advocates of insurance. 


STATE CONFORMITY 


The law is so hazy as to defy efforts 
toward a clear understanding of its many 
provisions. States attempting to revise 
their laws in conformity to the federal 
act must rely on the Social Security 
Board for its meaning. Politicians and 
social workers are quick to find in these 
acts the basis for a huge bureaucracy of 
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public welfare workers. Unsupported 
claims are therefore being made by this 
group as to the qualification requirements 
of the administrative personnel of the 
states and counties. 

Contradictory to the selfish aims at 
promoting the socially trained groups, 
significant interpretations were given 
verbally by Mr. Frank Bane, executive 
director, of the Social Security Board, in 
response to inquiries by interested citizens 
dispatched to Washington to ascertain 
the facts. They are as follows: 


In order to meet the requirements of the 
Social Security Board, it is not necessary 
(1) that the state board approve of the 
county board members and employes; (2) 
that the board members of the county have 
definite qualifications fixed by the state 
boards; (3) that the state board have 
power of removal of county board members 
or its employes, nor (4) that the county 
board members or employes have com- 
pleted a definite course of instruction in 
social welfare. 

There is nothing in the Social Security 
Act which prescribes any specific method 
of administration in political subdivisions 
of the state. 

The state is required to provide a plan 
which shall be mandatory upon all political 
subdivisions of the state if administered by 
them and a plan which shall provide for 
efficient operation in the political subdi- 
visions of the state. The matters relating 
to selection, tenure of office and compensa- 
tion of personnel are reserved to the state. 

There is nothing in the act having to do 
with the administration of hospitals for the 
insane, penal institutions, reformatories or 
county infirmaries. 


SPOILS SYSTEM OR MERIT SYSTEM 


The Social Security Act has no provi- 
sion whereby civil service rules shall gov- 
ern appointments for positions under the 
act. This opens up another large field 
where the “ins” and the “outs” may bat- 
tle for the plunder of the public payroll. 


The states may establish laws that will 
load the payrolls with political workers 
or they may provide a merit system, 
which will bring into the welfare depart- 
ment persons of special attainments and 
experience. The importance of this choice 
cannot be overestimated. The choice will 
affect the state boards and the various 
county boards and hundreds of employes 
whose duty it will be to investigate ap- 
plications for aid, keep in touch with 
those to whom aid is granted, see that 
funds are collected and paid out, and in- 
vestigate questions of fraud, racketeering 
and political favoritism. 

Shall the appointees who are to admin- 
ister this huge undertaking be chosen be- 
cause they are “right”’ politically and have 
some skill in connecting aid with votes, 
or will they be selected on a competitive 
basis as to ability and hold their positions 
as long as they do their work right and 
abstain from partisan political activity? 
“Political clearance,” or a certificate of 
party regularity, may unfortunately play 
a part in the administration of aid to the 
unfortunate. Responsibility in this mat- 
ter rests heavily on the legislatures of the 
various states. Some legislatures have 
had the forethought to provide in their 
laws that the state and county adminis- 
trative boards shall be composed of rep- 
resentative citizens, who shall receive 
their appointment through court judge- 
ships and who serve without pay. 
This is intended to afford some meas- 
ures of protection against political pil- 
lage. 


SUPPLANTING LOCAL CONTROL 


This far-flung program of social secur- 
ity will inevitably supplant community 
efforts and sound the death knell of local 
autonomy. Many communities have long- 
established welfare agencies that are ad- 
ministered locally and in a large measure 
gratuitously by public-spirited citizens 
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whose names read like a page from 
“Who’s Who.” Such persons contend 
that “blue-print patterns” are not tai- 
lored to local needs, that voluminous in- 
structions, intricate record systems and 
meaningless red tape hinder rather than 
help. Undoubtedly, such interference by 
paid social agents will drive out gratu- 
itous efforts. Time alone will reveal 
whether economic security centralized in 


‘ Washington will promote human welfare 


and happiness commensurate with the 
burdens it entails and the expectations 
this act has aroused. The measure of 
security in certain provisions of the act 
may be disappointing to those who have 
been taught to lean heavily on the arm 
of paternalism. 

Long-distance planners often reveal a 
woful lack of information regarding the 
needs of backward communities. 

For example, Brown County, Indiana, 
is known nationally as the most backward 
county in the state. It is there that the 
government has concentrated its uplifting 
activities. And this county has only about 
8 per cent on relief, while Marion 
County, including Indianapolis, has 18 
per cent, and Monroe County, seat of 
Indiana University, has about 334 per 
cent on relief. Crime is practically un- 
known in Brown County. Contentment, 
happiness and independence often lurk in 
places accessible only with a “horse and 
buggy,” which is perhaps unbelievable to 
the metropolitan mind. The land of these 
natives may be “submarginal,” but not 
their management. 

The entire act is compulsory in char- 
acter and the tendency is to make large 
groups of citizens creatures of the state. 
Especially under the titles relating to 
dependent children and child welfare, the 
gate is thrown open wide for the propaga- 
tion of any “ism” which may be the whim 
of the moment or which may fit any ex- 
pediency. 


SECURITY AND CHARACTER 


Man’s insecurity has ever been the mo- 
tivating influence back of the develop- 
ment of such sterling qualities of char- 
acter as thrift, industry and frugality. 
The fear of dependency in old age has 
always driven men to give of their best. 
Will the standing assurance of economic 
security affect adversely national thrift en 
masse? This question intrudes itself into 
any analysis of the security act. Will a 
measure of security in everything essen- 
tial from birth to death encourage par- 
asitism? Will our national citizenship as 
a whole lose some of the qualities that 
have made us a great nation? “Why 
work when the government will supply 
all our essential needs?” says a rapidly 
increasing group. “Why work, when 35 
per cent of our earnings are required to 
pay the cost of government?” says an- 
other group. Beaumer states that it took 
thirty years under the German system of 
social insurance to undermine the honesty 
of the rank and file of the people. Will 
America, steeped in a system of political 
chicanery, make more rapid progress in 
insurance evasion, chiseling, graft and 
racketeering? A virgin field for many 
forms of trickery is opened under this 
act. Some years may be required to sup- 
ply the answer to these questions. 

CONSTITUTIONALITY 

The constitutionality of this act has 
been seriously questioned. In fact, the 
unemployment compensation feature of 
the act was recently tested in the New 
York Supreme Court and an adverse 
decision was rendered. In another court 
in the same state, a favorable decision 
was given. 

Several states have passed laws con- 
forming, at least in part, to the federal 
act and others have the matter under con- 
sideration. The question arises as to 
where these states will stand if the law 
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in whole or in part is declared unconsti- 
tutional. It is estimated that Indiana will 
pay into the government $40,000,000 a 
year in new payroll taxes and the sum 
for New York is estimated at $90,000,- 
000 for 1938. What will be the situa- 
tion in the states if the federal law does 
not stand the test of the courts? Will a 
similar confusion result as in the case of 
the AAA decision? The law will prob- 
ably come up for amendment many times 
during the coming years. 


THE COST 


There is no predicting what the total 
tax cost of this program will amount to 
in the whole country. It will be huge to 
begin with and, if it follows precedent, 
it will rapidly grow larger. In Germany, 
unemployment insurance went into effect 
in 1927, with 3 per cent levied on pay- 
rolls. By January, 1930, it was raised 
to 34 per cent. In July, it was raised to 
44 per cent, when it became necessary for 
the government to subsidize it to the 
extent of $173,600,000 in that year. In 
Ohio, a workmen’s compensation law was 
enacted in 1912. During the first three 
years, the average cost of operation was 
$1,185,814. Since that time, there has 
been an increase of 1,220 per cent. The 
last three years, the cost averaged $15,- 
472,079. There has been an increase of 
about 400 per cent in taxes in this coun- 
try during the last twenty years, which 
undoubtedly will receive a tremendous 
increase as a result of social insurance. 
On the basis of “pay as you go,” the en- 
tire governmental tax bill in this country 
today would amount to about 25 per cent 
of the entire national income. 

The financial plight of the principal 
central governments of Europe has been 
ascribed, in large measure, to the drain 
of social insurance. In America, the gov- 
ernmental waste that is common in most 
federal, state, country and city units 


hardly lends encouragement to the hope 
that this act will be administered eco- 
nomically. Under the act, a new layer 
of government is set up in each state, 
requiring hundreds of new state office 
holders and employes. A recent survey 
in Indianapolis showed that U. S. Agen- 
cies occupy 10,430 more square feet of 
floor space than the entire state capitol, 
including the attic. Social Insurance is 
so complicated as to require an elaborate 
system of expensive accounting, checking 
and actuarial computation, besides elab- 
orate machinery for controlling the costs 
and the prevention of fraud. The outlay 
for social insurance will inevitably be- 
come a major item in all state and federal 
budgets. 


DIVISIONS OF THE ACT 


The federal act is divided into eleven 
titles or separate laws. 

Title 1: Old Age Assistance—This 
means money payments to needy old per- 
sons and carries an appropriation of $49,- 
750,000 for the current fiscal year and a 
sum sufficient annually thereafter; also, 
an appropriation of $250,000 for admin- 
istrative expenses of the Social Security 
Board under this title. 

Payment to states: 1. All states must 
have plan approved by the Social Security 
Board. If requirements are not carried 
out by the state, federal payments will 
stop. 2. State contributions up to but 
not exceeding $15 per month are matched. 
3. The state plan is mandatory in all 
counties. 

Qualifications to receive assistance: |. 
The age must not be over 65 years after 
1940. Age 70 may be required previous 
to that date. 2. The recipient must not 
be an inmate of a public institution. 

Title 2: Federal Old Age Benefits — 
In addition to old age assistance, the act 
provides for old age annuities to be paid 
from the “Federal Old Age Account” 
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created in the U. S. Treasury and based 
on the principle of actuarial computation. 
These payments do not begin until Jan. 
1, 1942, and the beneficiary must have 
attained the age of 65 and not be em- 
ployed by another person in a gainful 
occupation. The amount of the annuity 
depends on the duration of the period 
over which an individual has paid payroll 
income taxes and his average monthly 
wages after Dec. 31, 1936. Funds to 
support this account are presumably 
taken from payroll taxes and appropriated 
on recommendation of the Secretary of 
the Treasury to the Bureau of the 
Budget. 

Other persons not subject to state taxes 
and not otherwise coming under the pro- 
visions for old age benefits may volunta- 
rily purchase annuities in limited amounts 
and under specified conditions. 

Title 3: Unemployment Compensa- 
tion—Compensations under this title 
cover persons only who have been em- 
ployed and have lost their positions tem- 
porarily. Persons permanently unem- 
ployed are not covered. This is a distinctly 
labor section and contains reservations 
protecting some of the principles advo- 
cated by union labor. The plan is to im- 
pose a federal tax on all employers of 
eight or more as a means of forcing states 
to adopt compensation laws, the adoption 
of which will exempt the employers in 
the state from payment of 90 per cent of 
the federal tax, thus keeping the money 
paid by employers in the state to be used 
for the benefit of local workmen. 

The excise tax on payrolls became ef- 
fective Jan. 1, 1936, and is increased 
from 1 to 3 per cent over the period up 
to 1938. An income tax identical with 
the employer’s excise tax is levied on the 
income of the employes, and must be col- 
lected by the employer under penalty. An 
employer is defined as one who on each 
of twenty days in different weeks of the 
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taxable year employs eight or more per- 
sons. Employment exceptions are: farm 
labor, domestic service, crew of vessels, 
relatives, government employes and em- 
ployes of nonprofit institutions. It is ad- 
ministered under the Social Security 
Board. An appropriation of not to ex- 
ceed $4,000,000 is provided for the fiscal 
year and an appropriation of $49,000,000 
annually thereafter. 

Title 4: Aid to Dependent Children. 
—This title means money payments to 
dependent children, who are defined as 
under 16 years of age and deprived of 
parental support or care, and who are 
living with relatives in residence main- 
tained by them as his or their own home. 
Payments are limited to $18 a month 
for one child, with $12 for each addi- 
tional child. This subsidy also is condi- 
tioned on acceptable state plans and is 
under control of the Social Security 
Board. The government provides one 
third of the total sum expended in carry- 
ing out the state plan. This calls for an 
appropriation of $24,750,000 for the 
fiscal year and a sufficient sum thereafter. 
It also appropriates $250,000 for the 
fiscal year for administration. 

Title 5: Maternal and Child Welfare. 
—This title covers maternal and child 
health service, services for crippled chil- 
dren, child welfare services and voca- 
tional rehabilitation. The first three are 
administered by the Children’s Bureau 
in the Department of Labor and the last 
through the U. S. Department of Educa- 
tion. 

Maternal and child health service has 
for its object promoting the health of 
mothers and children. It carries an allot- 
ment of $20,000 to each state and a part 
of $1,800,000 based on the number of 
live births in a state during the last cal- 
endar year. This also is conditioned on 
a state plan and financial participation 
acceptable to the Social Security Board. 
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Service for crippled children calls for 
an appropriation of $2,850,000 annually. 
An allotment of $20,000 is made to each 
state, with additional sums according to 
need. It is conditioned on state plans 
and financial participation. Federal funds 
are to be withdrawn if the state fails to 
carry out the requirements. Plans must 
be approved by the Chief of the Chil- 
dren’s Bureau. 

Child welfare service calls for an ap- 
propriation of $1,500,000 for the fiscal 
year, with an allocation of $10,000 to 
each state offering approved plans. This 
service is aimed at strengthening public 
welfare services, especially in rural areas, 
and the protection and care of homeless, 
dependent and neglected children. 

Vocational rehabilitation calls for an 
appropriation of $841,000 for each of the 
fiscal years 1936 and 1937 and $1,938,- 
000 for each year thereafter. A further 
authorization of $425,000 is made for 
the fiscal year to the Children’s Bureau 
for expenses. All these important welfare 
activities are centered in the Department 
of Labor. 

Title 6: Public Health Work.—Un- 
der this title, provisions are made to as- 
sist states and other political divisions in 
establishing and maintaining adequate 
public health service, including the train- 
ing of personnel. This calls for an annual 
appropriation of $8,000,000. A further 
appropriation of $2,000,000 annually is 
authorized for the expenditure of the 
Public Health Service for investigation 
of disease, sanitation, etc. It covers pay 
allowance and traveling expenses of the 
Public Health Service in the additional 
duties imposed by this title. This operates 
under the Surgeon General, with the ap- 
proval of the Secretary of the Treas- 


ury. 

This also is contingent on the states’ 
setting up programs acceptable to the De- 
partment of Public Health and providing 


state funds to be augmented by federal 
dollars. All plans must be presented by 
the health department of each state and 
approved by the Surgeon General of the 
Public Health Service. It is specified that 
allotments to the states from this appro- 
priation shall be determined on the basis 
of population, special health problems 
and the financial needs of the several 
states. 

In addition to strengthening the serv- 
ice divisions of the state health depart- 
ments and their political subdivision, 
provision is made for the training of 
health personnel. Several medical centers 
throughout the country have adequate 
facilities for training medical personnel 
for public health work. As soon as facil- 
ities are available, it is understood that 
the government will finance the training 
of a selected group of dentists for public 
health work. They will receive some 
pay during the period of training. 

At a meeting of the American Public 
Health Association last May, recom- 
mendations were made as to qualifications 
for health officers and health personnel. 
The qualifications recommended included 
a degree of doctor of medicine, at least 
one year’s hospital experience, with spe- 
cial experience in pediatrics and infectious 
diseases, and some experience in general 
practice; the candidate to be not more 
than 35 years old when first specializing 
in public health work, with not less than 
three months of special training in public 
health and in addition some field experi- 
ence. Higher qualifications for staff posi- 
tions included training in_ biostatistics, 
bacteriology, immunology, water purifica- 
tion, sewage disposal, food purity and 
principles of nutrition, venereal diseases, 
tuberculosis and other communicable dis- 
eases, and familiarity with epidemics. 

The foregoing gives an idea of the 
scope of training that, with some modi- 
fications, may be required of those den- 
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tists who hope to enter the field of public 
health service. 

A few states now have full-time dental 
representation in the departments of 
health. The opportunity is presented 
under this act for organized dentistry to 
assume leadership in securing dental rep- 
resentation on all state boards of health 
and the establishment of dentistry in the 
broader field of general public health. 


In order that dentistry may participate 
in the activities under this title, it is nec- 
essary that a program be formulated and 
endorsed by the State Health Depart- 
ment and be accepted by the Surgeon 
General of the U. S. Public Health Serv- 
ice. 

This is a challenge to the leadership 
of organized dentistry in every state. 

808 Odd Fellow Building. 


CURRENT LITERATURE 


Treatment of Melanoma: Report of 
Four Hundred Cases (Frank E. Adair, 
Surg. Gynec. &£ Obst., 62:406 [Feb. 15] 
1936): The nomenclature of the malignant 
pigmented tumors has always been confus- 
ing. A genetic term for the entire group 
is melanoblastoma, which is subdivided 
into two classes: (1) melanosarcoma and 
(2) melanocarcinoma, the appellation de- 
pending on the preponderance of epithelioid 
or spindle cells in the tumor. Melanoma 
is one of the most malignant of all tu- 
mors. A fair proportion of five-year cures 
can be obtained. The five-year results in 
operable cases are 33 per cent for the pri- 
mary and 27 per cent for the recurring 
lesion. The great majority are advanced 
and no therapy will produce a cure. 
Thirty-eight cases of five-year survivals of 
melanoma are reported. The best results 
in treatment are seen when the melanoma 
is situated in the eye or beneath toe nails. 
The worst results are associated with dis- 
ease in the vulva or the rectum or within 
the mouth. 

J. Frank HALL. 


Fractures of Jaw and Allied Traumatic 
Lesions of Facial Structures (H. H. 
Weisengreen and W.N. Levin, Ann. Surg., 
103:428 [March] 1936): Several tables 
are presented which show that the largest 
number of fractures occur in the mandible. 
Of sixty cases, fifteen were in the region 
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of the angle and twenty in the mandibular 
molar region, particularly the third molar. 
The second table points out the fact that 
the highest percentage occur in the earlier 
years, 90 per cent being before 49 years of 
age and the highest percentage group being 
36.7, from 20 to 29 years. The cause in 
most of these cases was automobile acci- 
dents and fights. Some of the points 
stressed in the management of fractures 
were early reduction, prevention of infec- 
tion, adequate dietary measures and a post- 
operative examination and check-up. The 
authors found local anesthesia to be very 
satisfactory. Physiotherapy was found to 
be valuable in several cases. 


M. W. McCrea. 


Trigeminal Neuralgia in Multiple 
Sclerosis (M. M. Meredith and G. Hor- 
rax, J. Nerv. &% Ment. Dis., 82:497 
[Nov.] 1935): The authors report two 
cases: 1. A case of bilateral trigeminal 
neuralgia, complicated by multiple sclero- 
sis. The two sides were treated separately. 
At the first operation, the sensory root 
was avulsed as well as the motor root. 
The second operation was performed at a 
later date and care was manifested to pre- 
serve the motor root. The authors state 
that numbness and paraesthesia are com- 
mon, while pain is rare in multiple scler- 
osis. 2. The trigeminal neuralgia in this 
case preceded the multiple sclerosis by 
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more than six years. That facial pain in 
multiple sclerosis is due to the presence of 
sclerotic plaques in the pons, medulla or 
descending spinal root of the trigeminal 
nerve is unlikely in view of the relief ob- 
tained by alcohol injection or sensory root 
avulsion. The authors believe that the 
neuralgia is more apt to be bilateral when 
multiple sclerosis is present. 
J. Frank 


Modern Therapy of Tumors of Head 
and Neck (A. F. Holding, Am. J. Surg., 
31:454 [March] 1936): Preliminary steps 
in tumor treatment should include sero- 
logic tests to exclude syphilis; cleanliness 
and oral hygiene, and biopsy, with imme- 
diate microscopic examination. In treat- 
ment of neoplasms, the author emphasizes 
electrocoagulation as an efficient and eco- 
nomical procedure. Nine cases are reported, 
including fibroma, epulis, adamantinoma, 
aberrant parotid tumor, squamous-cell 
carcinoma, extensive Vincent’s infection, 
basal-cell carcinoma, keloid and cavernous 
angioma. The value of group work in the 
modern treatment of tumors is accentuated 
and nine rules are given: (1) have a Was- 
sermann test made; (2) have a biopsy; (3) 
do not procrastinate; (4) do not irritate 
mouth tumors; (5) know the clinical his- 
tory of the tumor; (6) know whether it is 
radiosensitive or radioresistant; (7) in 
benign tumors, remove the cause; (8) in 
malignant tumors, use all methods indi- 
cated, and (9) do all operative work before 
irradiation. 

RosInson. 


Oxidation-Reduction Potentials of Cer- 
tain Anaerobic and Facultative Anaerobic 
Bacteria: I. Eh:pu Relationship and Pos- 
sible Explanation for Phenomenon of 
Double Reversion of Potential During Ap- 
parent Logarithmic Phase. II. Preliminary 
Observations on Differentiation of Lacto- 
bacilli of Intestinal and Buccal Origin 
(R. W. H. Gillespie and L. F. Rettger, 
J. Bacteriol., 31:14, 1936 [Reported in 
abstract form]|): This report deals with 
observations that illustrate the importance 
of the relationship between the hydrogen- 


ion concentration and oxidation-reduction 
potential in analytic work. Lactobacillus 
acidophilus strains were used because of 
their active growth and acid production. 
An apparently incidental finding in this 
work was that, under the conditions of the 
experiment, the mouth strain used estab- 
lished an appreciably lower final fx 
(higher hydrogen-ion concentration) than 
did the two intestinal strains of L. acido- 
philus. The authors state that because the 
margin of final reduction intensity between 
the oral and intestinal strains was rather 
wide, their differentiation by means of dye 
indicators should be practical. 


M. K. Hine. 


Adenoma of Parotid Salivary Gland: 
Onkocyte Tumor (G. E. Gruenfeld and 
L. H. Jorstad, Am. J. Cancer, 26:571 
[March] 1936): A case of an adenomatous 
tumor of the parotid, apparently a rare 
type, is reported. The neoplasm was in the 
right parotid gland of a 68-year-old white 
woman and had gradually increased in size 
over a three-year period. An encapsulated 
3 by 4 cm. mass was removed and showed 
no evidence of recurrence in nine months. 
Histologically, a “benign multicentric ade- 
nomatous neoplasm, whose proliferating 
cell complexes originate in the duct system” 
is suggested. The possible onkocytic devel- 
opment is discussed. 

HAMILTON ROBINSON. 


Incidence and Significance of Presence of 
Borrelia Vincenti and Other Spirochae- 
taceae on Beverage Glasses (Don Chalmers 
Lyons, J. Bacteriol., 31:84, 1936 [Reported 
in abstract form]): This study was 
made of smears from rinsed glasses after 
their return from the customers, and from 
glasses placed in a rack on the bar and 
ready for use. Examinations revealed sur- 
prisingly high percentages of Borrelia vin- 
centi and other spirochetes on beverage 
glasses, and suggested the necessity of bet- 
ter control of methods of glassware cleans- 
ing in such establishments. 

M. K. Hine. 


Cancer of Mouth; Care of Patient 
Utilizing Prolonged Anesthesia Obtained 
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by Alcohol Injections of Branches of Fifth 
Nerve (H. F. Hare, J. L. Poppen and H. 
B. Hoover, New England J. Med., 214: 
572 [March 19] 1935): The advantages of 
alcohol injections in painful cancerous con- 
ditions of the oral cavity and regions sup- 
plied by the fifth nerve are given as follows: 
1. The patient can carry on all daily ac- 
tivities without pain. 2. The loss of weight 
caused by failure to eat owing to the pain 
is negligible. 3. The oral cavity can be 
kept clean, and thus the chances of second- 
ary infection are minimized. 4. The im- 
plantation of radon seeds can be done with- 
out further anesthesia. 5. The anesthesia 
will permit the wearing of a shield for a 
period after implantation, and thus the non- 


involved parts will be protected. 
M. W. McCrea. 


Practical Evaluation of Antiseptics for 
Use in Oral Hygiene (M. A. Jacobson, J. 
Bacteriol., 31:9, 1936 [Reported in abstract 
form|): The author criticizes the present 
method of the Food and Drug Administra- 
tion of the Department of Agriculture of 
testing antiseptics to be used in the mouth, 
which fails to place sufficient importance 
on the strength or dilution of the product 
and to stress the importance of the dura- 
tion of application, and does not approxi- 
mate the conditions attending the use of 
antiseptics in oral hygiene. He proposes 
the inclusion of “20 per cent sterile saliva” 
in each dilution tested, and suggests the 
following definition: “In oral hygiene, a 
product is said to possess one antiseptic 
unit when 4 c.c. plus 1 c.c. of sterile saliva 
kills 0.5 cc. of a 24-hour broth culture of 
the standard Food and Drug Administra- 
tion Staphylococcus aureus in less than one 
minute exposure.” He believes that the 
antiseptic unit evaluation of antiseptics has 
many advantages over the present Food 
and Drug Administration method. 

M. K. Hine. 


Leukoplakia of Unusual Origin (S. 8S. 
Greenbaum, Arch. Derm. & Syph., 33:538 
[March] 1936): A 19-year-old girl had a 
leukoplakia lesion on the under surface of 
the tongue. The usual etiologic factors not 


being present, and as the patient had the 
nervous habit of scraping the polish from 
her nails with her teeth, it was suggested 
that the lesion might come from the nail 
varnish. Extreme efforts to control the 
habit for two weeks resulted in a 50 per 
cent reduction in the lesion, but as no dis- 
comfort resulted from the patch, the pa- 
tient made no further effort to control the 
habit and the leukoplakia recurred slightly. 
HAMILTON ROBINSON. 


Aberrant Lingual Thyroid (H. Rubin, 
Am. J. Surg., 32:151 [April] 1936): A 
man, aged 30, had a history of a grad- 
ually increasing lump of five years’ dura- 
tion on the back of the tongue and inter- 
fering with deglutition. The general ap- 
pearance of the patient suggested myxe- 
dema. A roentgenogram revealed a lingual 
and sublingual thyroid tumor and the basal 
metabolic rate was minus 26. The metab- 
olism became normal under thyroid therapy, 
and surgical intervention was not attempted 
because of severe hemorrhage at biopsy and, 
in addition, because no thyroid tissue was 
demonstrable in the neck. 

HAMILTON ROBINSON. 


ForeIGN LITERATURE 


Case of Agranulocytosis (H. A. Johnson, 
Brit. M. J., 1:415 [Feb. 29] 1936): A 
man, aged 52, who had poor health for ten 
years, lacked vitality and was easily fa- 
tigued, complained of increasing lassitude 
and malaise and was finally confined to his 
bed. A temperature of 102 F. persisted for 
two weeks. The patient complained of his 
throat, and examination revealed a bilateral 
enlargement of the tonsils, which were 
purple. On examination in the hospital, 
the blood picture revealed a typical agranu- 
locytosis, with red cells, 5,280,000; white 
cells, 800; polymorphonuclears, 5 per cent; 
lymphocytes, 95 per cent, and no mono- 
cytes, eosinophils or basophils. After the 
first injection of pentnucleotide, the fever 
subsided. Roentgen-ray therapy was also 
given. Reappearance of the leukocytes took 
place six weeks after the completion of the 
pentnucleotide and roentgen-ray treatment. 
It is believed that they were not responsible 
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for the cure and that recovery occurred 
spontaneously. There is no evidence that 
amidopyrine in any form had ever been 
taken by the patient. 

J. FRANK HALL. 


Ciliary (Migrainous) Neuralgia and 
Treatment (Wilfred Harris, Brit. M. J. 
1:457 [March 7] 1936): Many cases of 
migrainous neuralgia have been mistaken 
for trigeminal tic. Alcohol injection or root 
resection as given for trigeminal neuralgia 
may also be of some aid in relief of mi- 
grainous neuralgia. Care should be exer- 
cised in differential diagnosis. In trigeminal 
neuralgia, the attacks are short and flash- 
ing, lasting from only a few seconds to 
two minutes. They are provoked by eating 
or by touching the face and exciting the 
trigger zone. In migrainous neuralgia, 
there are no such hypersensitive spots. 
Another type of neuralgia to be considered 
in the differential diagnosis is the chronic 
neuralgia of the jaws or the so-called atypi- 
cal neuralgia, which is for most part seen in 
women. The author gives an extensive 
description of migrainous neuralgia as to 
occurrence, symptoms, duration and treat- 
ment. He discusses four cases. 

J. FRANK HALL. 


Uber Doppelbrechung und Feinbau des 
Menschlichen Zahnbeins (A. Keil, Zietschr. 
f. Zellfschg., 21:635, 1934): In using 
polarized light in sagittal sections, the 
course of the collagen fibers may be seen 
running more or less at right angles to the 
dentinal tubules. In cross-section, the 
collagen fibers present a criss-cross appear- 
ance and the dentinal tubules each show a 
surrounding negative cross. The narrow 
layer ot peripheral dentin is optically posi- 
tive in relation to the dentinal tubules; an 
effect attributed to the fibers of von Korff, 
which are known to run radially, i. e., 
parallel to the dentinal tubules. In sec- 
tions leached of organic matter, the spheres 
of globular dentin give negative crosses; 
which indicates that the crystals of mineral 
matter are laid down spherically. In the 
half-moon fields, -a difference of double 
refraction is found before and after leach- 


ing, and consequently these areas must be 
real. The arrangement of the mineral mat- 
ter in the half-moon fields also seems to be 
spherical, leading the author to suspect an 
embryologic connection with the globular 
dentin. Sometimes, areas of matrix with- 
out tubules are found. These give a nega- 
tive cross. Such areas are associated with 
the occurrence of giant tubules. 


H. C. Hopce. 


Uber die Kristallorientierung im Zahn- 
schmelz (W. F. Bale and H. C. Hodge, 
Naturwissenshaften, 24:141, 1936): Mol- 
ler and Tromel have stated, on the basis 
of roentgen-ray diffraction evidence, that 
enamel contains a different crystal form 
from that found in dentin and bone. The 
authors, from the same kind of evidence, 
find that an orientation of the crystals in 
enamel is assumed, and the enamel diffrac- 
tion pattern arises from the same crystal 
form as is found in dentin and bone. 


H. C. Hopce. 


Avertin Anesthesia for Dental Operations 
on Children (G. Bremer, Nord. med. 
Tidsskr., Dec. 21, 1935, p. 2092; abstr. 
Brit. M. J., 1:41 [Jan.] 1936): The au- 
thor discusses forty cases, most of which 
were in children under school age. Avertin 
anesthesia eliminates the possibility of com- 
plications such as bronchial infections and 
others frequently manifested when other 
types of general anesthesia are used. The 
author is able to employ root-canal therapy 
and perform various other painful opera- 
tions that would be very difficult without 
general anesthesia. Avertin anesthesia is 
very useful in young adults who are hyper- 
sensitive, neurotic or of unstable mentality. 

J. Frank HA tt. 


Cardiac Failure During Anesthesia (K. 
Bremer, So. Afr. M. J., Nov. 9, 1935, p. 
755): The author believes that strong 
rhythmic pressure on the ventricles is nec- 
essary in treating total cardiac failure dur- 
ing anesthesia. An incision is made in the 
abdomen in the region between the liver 
and the diaphragm. Two fingers are passed 
through the incision and to the heart, forc- 
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ing it against the thoracic wall. The heart 
should begin to beat in one or two minutes, 
but not regularly. The rhythmic pressure 
and release, accompanied by artificial res- 
piration and oxygen therapy, should be con- 
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tinued until the breathing and heart beat 
are regular. Bremer states that the pro- 
cedure is comparatively simple and prob- 
ably safer than intracardiac injection. 

J. Frank HAL. 


MISCELLANY 


BOOK REVIEWS 


Dental Formulary. A Practical Guide 
for the Preparation of Chemical and Tech- 
nical Compounds and Accessories as Used 
in the Office and Laboratory by the Den- 
tal Practitioner. With an Index to Oral 
Diseases and Their Treatment. By Her- 
mann Prinz, A.M., D.D.S., M.D., Sc.D., 
Dr. med. dent., professor of materia med- 
ica and therapeutics, The Thomas W. 
Evans Museum and Dental Institute, 
School of Dentistry, University of Penn- 
sylvania, Philadelphia. Fifth edition, 
thoroughly revised ; 1936. 12mo, 366 pages. 
Limp binding, $3.50, net. Published by 
Lea & Febiger, Philadelphia. 

The fact that a book of this type has 
gone to the fifth edition is pretty conclusive 
evidence that it has merit of a high order. 
Dr. Prinz has brought to the preparation 
of this volume almost a lifetime of effort, 
and his ripe experience has brought forth 
fruit in the form of well-digested and au- 
thentic information on the topic. The sub- 
jects are so numerous that it would be 
difficult to mention any drug or combination 
of drugs that had not been considered by 
the author. Not only that, but invest- 
ments and molding materials also are con- 
sidered, as well as filling materials and 
other products that are used by dental prac- 
titioners. In fact, the present volume is 
filled with practical information of value 
to every dentist and it is commended most 
highly. 

Roentgenographic Technique. A Manual 
for Physicians, Students and Technicians. 
By Darmon Artelle Rhinehart, A.M., 
M.D., F.A.C.R., professor of roentgenology 
and applied anatomy, School of Medicine, 
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University of Arkansas; roentgenologist to 
St. Vincent’s Infirmary, Baptist State Hos- 
pital, Missouri Pacific Hospital and the 
Arkansas Children’s Hospital, Little Rock, 
Ark. Second edition, thoroughly revised; 
1936. Octavo, 431 pages, illustrated with 
183 engravings. Cloth, $5.50, net. Published 
by Lea & Febiger, Philadelphia. 

This is one of the most complete and 
satisfactory treatises on the subject that has 
come to hand. Every conceivable structure 
requiring roentgen-ray investigation and 
interpretation is not only outlined in the 
text but is also amply illustrated. The 
chapter on the teeth consists of approxi- 
mately twenty pages with about the same 
number of illustrations. The selections are 
good and well timed, but unfortunately 
the dental nomenclature is not in accord 
with the latest established procedure, nor 
does it conform to the ideas of the Com- 
mittee on Nomenclature of the American 
Dental Association. To displace “cuspid” 
with “canine” and “bicuspid” with “pre- 
molar” is hardly in keeping with the latest 
findings on this important subject, but, in 
extenuation, it should be said that the book 
is written from the point of view of the 
medical man rather than of the dentist, 
and it is only fair to assume that when 
teeth are being discussed, the dentist may 
naturally be expected to deal more in the 
niceties of dental literature than does the 
medical man. The book as a whole is to 
be highly commended. 

CORRESPONDENCE 
LEGISLATION 
To the Editor: 

The editorial under the caption “Legis- 

lative History of the Dental Corps of the 


be 
at- 
be 
an 
lar 
ith- 
vith 
hn- 
ge, 
ol- 
sis 
hat 
rm 
‘he 
ce, 
in 
ac- 
tal 
ons 
ed. 
tr. 
ich 
tin 
m- 
nd 
er 
he 
Py 
a- 
ut 
is 
ty. 
K. 
p. 
ng 
r- 
he 
er 
ed 
| 


928 The Journal of the American Dental Association 


Navy,” appearing on pages 483 and 484 of 
the March, 1936, issue of THE JOURNAL 
was quite interesting and illuminating, but 
unfortunately no reference was made to 
the Act of July 1, 1918, which granted the 
dental officers equal status with the med- 
ical officers of the Navy. This is generally 
recognized as being the most important 
Navy Dental Corps legislation ever en- 
acted. It may be briefly outlined as fol- 
lows: 

The Act of July 1, 1918, authorized the 
President to appoint and commission dental 
officers in the Navy at the rate of one for 
each thousand of the total authorized num- 
ber of officers and enlisted men of the 
Navy and Marine Corps in the grades of 
assistant dental surgeon, passed assistant 
dental surgeon and dental surgeon. 

The act provided original appointments 
to the Dental Corps to be made in the 
grade of assistant dental surgeon, with the 
rank of lieutenant (junior grade) and that 
all dental officers appointed under the acts 
of August 22, 1912, and August 29, 1916, 
or who might be appointed should take rank 
and precedence with Naval medical officers 
of the same rank according to the dates of 
commission or original appointment, and 
that dental officers should be eligible for 
advancement under the same conditions as 
medical officers with or next after whom 
they took precedence and should receive the 
pay and allowances of medical officers of 
corresponding rank and service up to and 
including the rank of lieutenant com- 
mander. 

This legislation further provided that 
dental surgeons were eligible for advance- 
ment in pay and allowances, but not in 
rank to and including the pay and allow- 
ances of commander and captain and re- 
moved the heretofore required time of two 
years’ probationary service by providing for 
immediate permanent appointments. It 
also transferred the Dental Reserve Corps 
into the Naval Reserve Force, which har- 
monized with all the other Reserve Officers 
of the Navy. 

Anyone interested in reading the full de- 
tails of this legislation, will find it on pages 


877 and 878 of the August, 1918, issue of 


‘THe JourNnaL. Also, an appropriate edi- 
torial will be found on pages 868 and 869 
of the same issue. 
Homer C, Brown, 
609 Hartman Bldg., 
Columbus, Ohio. 


CLASSIFICATION OF MEMBERS OF BRITISH 
SOCIETIES 


To the Editor: 

May I call attention to the classification 
of members of the three British Dental 
Societies, made in the annual address of 
the President of the A.D.A. and published 
in the December, 1935, issue of THE 
JOuRNAL, page 2029. 

I am advised by Mr. S. Donald Cox, 
general secretary of the Public Dental 
Service Association of Great Britain, Lim- 
ited, that this association is comprised 
of members who have had organized insti- 
tutional dental training as well as those 
who have not had such training. Dentists 
who have had organized institutional den- 
tal training are designated as qualified and 
those who have not had this training are 
generally designated as unqualified. 

I am further informed that the three 
dental organizations are cooperating in an 
effort to secure more favorable provisions 
in the National Health Insurance Act. I 
regret that an error occurred in this classi- 
fication. 

Frank M. Casto, 
1338 Keith Bldg., 
Cleveland, Ohio. 


NEWS 
DEATHS 

Barnett, James Joseph, Joplin, Mo.; 
University of Louisville, School of Den- 
tistry, 1907; died recently; aged 55. 

Bonnell, A. E., Muskogee, Okla.; 
Western Dental College, 1893; died 
March 30. 

Dillon, G. B., Sterling, Ill.; Ohio Col- 
lege of Dental Surgery, University of Cin- 
cinnati, 1884; died February 29; aged 
79. 

Dunbracco, William Winfield, Balti- 
more, Md.; Baltimore College of Dental 
Surgery, 1888; died January 12; aged 75. 
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Englander, Isadore, Cleveland, Ohio; 
School of Dentistry, Western Reserve Uni- 
versity, 1898; died February 28; aged 71. 

Essig, Frank H., Dowagiac, Mich.; Uni- 
versity of Michigan, College of Dental 
Surgery, 1888; died January 20; aged 70. 

Lehman, Emanuel, Brooklyn, N. Y.; 
University of Maryland, Dental Depart- 
ment, 1899; died February 22. 

Lovett, Guy Dudley, Cleveland, Ohio; 
Chicago College of Dental Surgery, 1908; 
died March 4; aged 62. 

Roberts, Jewell Clarence, Los Angeles, 
Calif.; Tulane University School of Den- 
tistry, 1919; died March 31, after a brief 
illness; aged 44. At the time of his death, 
Dr. Roberts was president elect of the 
Southern California State Dental Associa- 
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tion. He was active in organizational work 
and an orthodontist of note. The widow 
and two daughters survive. 

Sharp, Peter J., Tillamook, Ore.; North 
Pacific College of Oregon, 1902; died Feb- 
ruary 27; aged 66. 

Towne, Roy Salem, Bismarck, N. D.; 
State University of Iowa College of Den- 
tistry, 1907; died February 24, as the re- 
sult of injuries received when he was 
struck by a milk truck while walking on 
the station platform at Jamestown. Dr. 
Towne was 50 years of age. He was very 
active in the profession. The widow, a 
son and a daughter survive. 

Vaughan, Frank, Astoria, Ore.; College 
of Dentistry, University of California, 


1900; died January 23. 


Officers of the National Dental Association elected in Denver at the 1910 meeting. Left to 
right: Charles W. Rodgers, Dorchester, Mass., Corresponding Secretary; Edward S. Gaylord, 
New Haven, Conn., President; Charles S. Butler, Buffalo, N. Y., Vice President (East) ; Homer 
C. Brown, Columbus, Ohio, Recording Secretary; Eugene R. Warner, Denver, Colo., Vice 
President (West); John W. David, Corsicana, Texas, Vice President (South); Arthur R. 
Melendy, Knoxville, Tenn., Treasurer. 
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THE SEVENTY-EIGHTH ANNUAL SESSION OF THE 
AMERICAN DENTAL ASSOCIATION: WHAT IT 
MEANS TO YOU 


By GEORGE B. WINTER* 


UR annual meeting will be held in San Francisco, Calif., July 13-17. This meeting 
is most important, and the time and place are ideal for a vacation. An occasion 
will be afforded of meeting friends of other days and other places. A chance will 

be given to hear the ablest and most far-seeing members of our profession. There will 
be plenty of opportunity to see the newest appliances, to study the latest theories and to 
make new contacts and renew old. 

One cannot stress too much the meetings of the scientific sections and the clinics. They 
have very great professional interest and value. There are outstanding figures on the 
program, and contributions will be made that will be worth a journey across a continent. 
If one would keep up-to-date professionally, attendance is well nigh imperative. 

But apart from considerations of health and pleasure and recreation, and aside from 
the immense value of contacts and the freshening and revivifying and modernizing of our 
varied abilities and scientific knowledge, there is another phase of the meeting that is 
trenchant: 

Change in all things is inevitable. Some changes are perceptible; some, imperceptible. 
Some have a passing effect; some, a profound one. The changes witnessed by our organ- 
ization since the last annual meeting have been of extreme importance. These changes 
affect all of us, consciously or unconsciously. They are of all kinds: economic, social, 
legislative, bureaucratic and what not. Some of them we may like; some we may choose; 
some may be forced on us. But whether we like, or whether we choose; or whether we 
are to have certain things forced on us, it is certainly wise to be cognizant of the situa- 
tion with which we are face to face. I know of no way to become better acquainted with 
what the future holds in store for us than to be present, if it is at all possible, at this 
annual meeting, where the thought of the best minds of our profession will be available 
to us. 

A great prophet once asked, “Can the Ethiopian change his skin or the leopard his 
spots?” One might ask now, “How much can American dentistry change from its ideas 
and ideals of the past?” We shall probably be hard put to it not to give up some of what 
has been called our “rugged individualism.” 

There is little to be gained in mourning over the inevitability of change. Shall we con- 
tinue to be stand-patters? Is it wiser to inaugurate some changes ourselves? These 
are some of the problems that will face us when we meet at the Golden Gate. May the 
spirit of prophecy descend on us and may dentistry give fitting answer to the queries that 
confront us with gathering urgency. 

Be sure to enter on your calendar, “July 13 to 17, San Francisco.” 


*President of the American Dental Association. 
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Miscellany 


SAN Francisco—A Criry To Enjoyt 


After arriving in San Francisco, it won’t take you long to learn why it is called “the 
most thrilling city in America.” If this is your first visit to the metropolis beside the 
world-famed Golden Gate, you are likely to find yourself enthralled by the illusion of 
living in the midst of and witnessing some of the most stirring, most romantic events in 
Far Western history. 

Rather instinctively, your thoughts are wafted magically afar into the past, when 
daring Spanish frontiersmen dominated the precarious situation, due to Indian resistance, 
during the revolutionary days of 1776. Or, in the Civil War era, when the late King 
Edward VII of the British Empire, then the Prince of Wales, went to that town for a 
gay round of social festivities prior to going into retreat in the great geyser country of 
Sonoma County, California, where he took baths in mud scooped out of a weird and mys- 
teriously hot mud glacier, still as active as ever today. 

Just because it seems safe to assume that you who attend the Seventy-Eighth Annual 
Session of the American Dental Association next July 13 to 17 will want to see the in- 
numerable sights of San Francisco from A to Z, we suggest that, at the beginning, you 
do not miss the finny marine curiosities to be found in the Aquarium in the Golden Gate 
Park, and, by all means, visit the Museum of Natural History and African Hall, while 
there. Then, after including on your sight-seeing itinerary Chinatown, the largest 
Chinese settlement outside of China; Little Italy, just beyond, where you will get all the 
feeling of being in the old country; the Embarcadero, where merchant ships of the seven 
seas mingle with mighty ships of war and at the end of which is Fishermen’s Wharf, 
lined with unique fish grottos; do not fail to go all the way to Z by visiting Fleishhacker’s 
Zoo. 

There, besides seeing one of the most interesting zoological collections in the country, 
you will see and may swim in the very largest outdoor swimming pool in the world. 
And close by is the Pacific ocean, along which, from Fleishhacker’s Zoo northward for a 
full 2 miles, is one of the truly fine beaches of the West Coast. One of the most interest- 
ing features of this beach lies offshore from the famous Cliff House—Seal Rocks, they 
are called, because daily great herds of seals and sea-lions may be seen sunning themselves 
on them. 

As you no doubt know, next to New York, San Francisco is the most cosmopolitan 
city in the United States. Although its Chinatown is its best known foreign quarter, also 
extremely interesting are the Russian, Japanese, German and Jewish colonies. Then, on 
Telegraph Hill will be found an entrancing Little Bohemia, where dwell noted artists, 
sculptors, poets and novelists of various nationalities. And, along the waterfront, one 
may brush shoulders with strangers from most every land on the face of the earth, and a 
stroll along certain sections of the Embarcadero will remind one of the Biblical Tower 
of Babel, because of the many and widely different languages spoken there. 

Yes, it is a certainty that you will enjoy San Francisco. No one ever heard of any 
visitor who did not. It is a place where time is too eventful to drag for a fraction of a 
minute. And last, but not least, this city centers one of the world’s most remarkable 
vacationlands. It is literally surrounded by nature’s wonders, including the indescribable 
Redwood Empire, where the oldest and biggest trees in the world grow; the amazing 
geysers of Sonoma County; the petrified forest only 58 miles away; great mountain 
eminences such as Lassen Peak, the only recently active volcano in the United States, 
exclusive of Alaska and Hawaii, and many matchless inland seas, notably Lake Tahoe, 
noted as “the lake of the sky.” 


+By Sanford M. Moose, Chairman, Publicity Committee. 
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ANNOUNCEMENTS* 


CALENDAR OF MEETINGS 


American Dental Association, San Fran- 
cisco, July 13-17. 

American Academy of Periodontology, 
San Francisco, July 9-11. 

American Association of Dental Editors, 
San Francisco, July 11. 

American Academy of Restorative Den- 
tistry, San Francisco, July 11-12. 

American College of Dentists, San 
Francisco, July 12. 

American Society for the Promotion of 
Dentistry for Children, San Francisco, 
July 13-14. 

American Society of Oral Surgeons and 
Exodontists, San Francisco, July 10-11. 

Association of American Women Den- 
tists, San Francisco, July 13-17. 

National Board of Dental Examiners, 
May 22-23. 

American Dental Society of Europe, Au- 
gust, 1937. 

International Association for Dental 
Research (San Francisco Section), San 
Francisco, July 13. 

International Dental Congress, Vienna, 
August 2-8. 

Central Pennsylvania Seventh District 
Dental Society, Johnstown, May 4-6. 

Texas-Oklahoma-Dallas County, Dallas, 
August 31-September 4. 

Texas State Dental Society and Texas 
Association of Oral Surgeons and Exodon- 
tists, Dallas, June 8-12. 

Society for the Advancement of General 
Anesthesia in Dentistry, New York City, 
third Monday in February, April, October 
and December. 

District of Columbia at George Wash- 
ington University, Washington, D. C., sec- 
ond and fourth Tuesdays in each month 
from October to June, inclusive. 


*Announcements must be received by the 
fifth day of the month in order to be published 
in the forthcoming issue of THE JOURNAL. 


British Empire Dental Meeting, Lon- 
don, July. 

Montreal Dental Club Fall Clinic, Mon- 
treal, October 14-16. 

Ontario Dental Association, Toronto, 
May 18-20. 

American Dental Hygienists’ Associa- 
tion, San Francisco, July 13-17. 

American Dental Assistants Association, 
San Francisco, July 13-17. 

New England Health Education Asso- 
ciation, Cambridge, Mass., June 5-6. 


STATE SOCIETIES 


May 
Arkansas, at Little Rock (11-13) 
Georgia, at Atlanta (11-13) 
Illinois, at Peoria (12-14) 
Indiana, at Indianapolis (18-20) 
Iowa, at Des Moines (5-7) 
Maryland, at Baltimore (4-6) 
Nebraska, at Lincoln (18-20) 
New York, at New York City (12-15) 
North Carolina, at Pinehurst (11-13) 
North Dakota, at Bismarck (7-8) 
Tennessee, at Memphis (4-6) 
South Dakota, at Sioux Falls (4-6) 
Utah, at Salt Lake City (21-23) 
Vermont, at. Burlington (13-15) 
Virginia, at Roanoke (4-6) 
West Virginia, at Fairmont (18-20) 


June 
Idaho, at Pocatello (1-3) 
Maine, at Portland (26-27) 
Missouri, at St. Louis (8-10) 
New Hampshire, at Sunapee (29-30) 


July 
Colorado, at Denver (6-9) 
Wyoming, at Sheridan (13-14) 


August 
Texas, at Dallas (31-September 4) 


September 
Southern California, at Los Angeles 


(21-23) 


Jour, A.D.A., Vol. 23, May, 1936 932 


F 
W. 
reta 
Mc 
Sec 
Cla 
Roc 

C 
at 
bitt 
Sec 

C 
807 

C 
Aln 

[ 
feri 
B. 
son 

I 

M. 
97 
I 
Jos 
H. 
tar 
Fr: 
ret 
Pa 
Fo 
15- 
rec 
Fo 
tar 


Announcements 


October 
Florida, at Orlando (5-7) 


November 
Puerto Rico, at Mayaguez 


STATE BOARDS OF DENTAL 
EXAMINERS 


Alabama, at Birmingham, June 29. E. 
W. Patton, Comer Bldg., Birmingham, Sec- 
retary. 

Arizona, at Flagstaff, August 3. R. A. 
McCall, 719 Professional Bldg., Phoenix, 
Secretary. 

Arkansas, at Little Rock, June 15-18. 
Clarence W. Koch, Donaghey Bldg., Little 
Rock. 

California, at Los Angeles, June 15, and 
at San Francisco, May 25. Kenneth I. Nes- 
bitt, 450 McAllister St., San Francisco, 
Secretary. 

Colorado, June 23-27. David J. Tepley, 
807 Republic Bldg., Denver, Secretary. 

Connecticut, at Hartford, June 23-27. 
Almond J. Cutting, Southington, Recorder. 

Delaware, June 17-18. Charles R. Jef- 
feris, Wilmington, Secretary. 

Florida, at Jacksonville, June 22-26. H. 
B. Pattishall, 351 St. James Bldg., Jack- 
sonville, Secretary. 

Indiana, at Indianapolis, June 16-19. J. 
M. Hale, Mt. Vernon, Secretary. 

Kentucky, June 5-8. Robert L. Sprau, 
970 Baxter Ave., Louisville, Secretary. 

Louisiana, at New Orleans, June 10-13. 
Joseph L. Webre, New Orleans, Secretary. 

Maine, at Augusta, June 22-24. Alton 
H. Swett, 192 State St., Portland, Secre- 
tary. 

Massachusetts, at Boston, June 10-13. 
Francis M. Cahill, 141 State House, Sec- 
retary. 

Minnesota, at Minneapolis, June 19-25. 
Paul Hagen, Crookston, Secretary. 

Mississippi, at Jackson, June 16. T. 
Ford Leggett, Laurel, Secretary. 

Nebraska, at Lincoln and Omaha, June 
15-20. Mrs. Clark Perkins, Lincoln, Di- 
rector. 

New Jersey, June 29-July 4. John C. 
Forsyth, 148 W. State St., Trenton, Secre- 


tary. 
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New Mexico, at Albuquerque, June 22- 
24. J. J. Clarke, Artesia, Secretary. 

North Dakota, at Fargo, July 14-17. 
W. E. Cole, Bismarck, Secretary. 

Ohio, at Columbus, June 22. Morton 
H. Jones, 15534 North Fourth St., Colum- 
bus, Secretary. 

Pennsylvania, at Philadelphia and Pitts- 
burgh, June 16-20. W. A. McCready, 
Highland Bldg., Harrisburg, Secretary. 

South Carolina, at Columbia, June 15- 
17. David Aiken, Winnsboro Bank Bldg., 
Winnsboro, Secretary. 

South Dakota, at Sioux Falls, June 22- 
25. H. C. Whitney, Wessington Springs, 


Secretary. 
Tennessee, at Memphis, June 8. B. C. 
Gallimore, Commercial Bank  Bldg., 


McKenzie, Secretary. 

Texas, at Houston, June 15-18. R. T. 
Weber, Norwood Bldg., Austin, Secretary. 

Vermont, at Montpelier, June 29-July 1. 
H. B. Small, Burlington, Secretary. 

Virginia, at Richmond, June 9. John M. 
Hughes, Medical Arts Bldg., Richmond, 
Secretary. 

West Virginia, June 29-July 1. Henry 
C. Hill, 804 Quarrier St., Charleston, Sec- 
retary. 

Wisconsin, at Milwaukee, June 22-26. 
S. F. Donavan, Tomah, Secretary. 


COLORADO STATE DENTAL 
ASSOCIATION 


The Colorado State Dental Association 
invites all members of the American Dental 
Association from other states, particularly 
the eastern states, to stop over in Denver 
for Colorado’s Golden Jubilee Meeting, 
July 6-9, while en route to the San Fran- 
cisco meeting of the A.D.A. 

Outver H. Devitt, Secretary, 
523 Republic Bldg., 
Denver. 


IDAHO STATE DENTAL ASSOCIATION 


The Idaho State Dental Association will 
meet June 1-3 at Pocatello. 
STEWART BARKDULL, Secretary, 
Blackfoot. 
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TEXAS STATE DENTAL SOCIETY 


The fifty-sixth annual convention of the 
Texas State Dental Society will be held in 
Dallas, August 31-September 4, in con- 
junction with the Texas Centennial Expo- 
sition. For additional information, address 

J. G. Fire, Secretary, 
Medical Arts Bldg., 
Dallas. 


ARIZONA STATE DENTAL BOARD 


The Arizona State Dental Board will 
meet in Flagstaff the week beginning Au- 
gust 3 for the examination of applicants 
for license to practice dentistry in the State 
of Arizona. Applications must be in the 
hands of the secretary at least fifteen days 
before the meeting. For further informa- 
tion, address 

R. A. McCatt, Secretary, 
719 Professional Bldg., 
Phoenix. 


MASSACHUSETTS BOARD OF DENTAL 
EXAMINERS 


The next examination to be conducted 
by the Massachusetts Board of Dental Ex- 
aminers will be held in Boston, June 10-13. 
All applications must be filed at the office 
of the secretary at least ten days before the 
date set for the examination. For further 
information, address 

Francis M. Cant, Secretary, 
141 State House, 
Boston. 


MINNESOTA STATE BOARD OF 
DENTAL EXAMINERS 


The next examination of the Minnesota 
State Board of Dental Examiners will be 
held at the College of Dentistry, University 
of Minnesota, Minneapolis, June 19-25, 
for licenses to practice dentistry and dental 
hygiene in the state. There is reciprocity 
with North and South Dakota. All appli- 
cations must be filed with the secretary at 
least ten days prior to the examination. 
Address all communications regarding 
particulars to 

Paut HaceEn, Secretary, 
Crookston. 


STATE OF NEBRASKA EXAMINING 
BOARD 


The next dental examination of the 
State of Nebraska Bureau of Examining 
Boards will be given June 15-20. The 
practical examination will be held the first 
three days at the University College of 
Dentistry, Lincoln, and Creighton College 
of Dentistry, Omaha. The written exam- 
ination will be held the last three days at 
the State House, Lincoln. All applications 
should be on file at least fifteen days prior 
to the date of the examination. 

Mrs, CiarK Perkins, Director, 
Bureau of Examining Boards, 
Lincoln. 


SOUTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 


The South Dakota State Board of Den- 
tal Examiners will conduct examinations 
June 22-25 at Sioux Falls. For further 
information, applications, etc., address 

H. C. Wuitney, Secretary, 
Wessington Springs. 


TENNESSEE BOARD OF DENTAL 
EXAMINERS 


The Tennessee Board of Dental Exam- 
iners will hold its annual examinations of 
dentists and hygienists June 8, beginning at 
8 a.m., at the University of Tennessee Den- 
tal College, Memphis. 

B. C. GALtimore, Secretary, 
Commercial Bank Bldg., 
McKenzie. 
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WISCONSIN STATE BOARD OF 
DENTAL EXAMINERS 


(Correction of Dates) 


The next meeting of the Wisconsin State 
Board of Dental Examiners will be held 
at the Milwaukee College of Dentistry, 
Milwaukee, June 22-26. 

S. F. Donovan, Secretary, 
Tomah. 


AMERICAN ASSOCIATION OF DENTAL 
EDITORS 


The sixth annual meeting of the Amer- 
ican Association of Dental Editors will be 
held in the St. Francis Hotel, San Fran- 
cisco, July 11. 

O. W. Branpuorst, Secretary, 
4500 Olive St., 
St. Louis, Mo. 


AMERICAN COLLEGE OF DENTISTS 


The American College of Dentists will 
hold its annual convocation at the St. Fran- 
cis Hotel, San Francisco, July 12. 

O. W. Branpuorst, Secretary, 
4500 Olive St., 
St. Louis, Mo. 


PAST PRESIDENTS’ LUNCHEON 
The Past Presidents’ Club of the Amer- 


ican Dental Association will hold its an- 
nual luncheon at 12:30, July 14, at the St. 
Francis Hotel. The annual address will 
be delivered by Thomas B. Hartzell. All 
Past Presidents in attendance at the San 
Francisco meeting are requested to be 
present at this luncheon. 
Homer C. Brown, Secretgry, 
609 Hartman Bldg., 
Columbus, Ohio. 


INTERNATIONAL ASSOCIATION FOR 
DENTAL RESEARCH 


The San Francisco Section of the Inter- 
national Association for Dental Research 
will meet for luncheon in the St. Francis 
Hotel, July 13, at 12 m. All members at- 
tending the Annual Session of the A.D.A. 
are invited. 


Inco Hacku, Secretary, 
344 Fourteenth St., 
San Francisco. 
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EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 


A competitive examination to select not 
more than twenty for appointment in the 
Dental Corps of the Navy, when their 
services are required, will be held July 20, 
at the Naval Dental School, Washington, 
D. C., Naval Training Station, Great 
Lakes, IIl., and Naval Training Station, 
San Diego, Calif. A candidate for appoint- 
ment in the Dental Corps must be a citizen 
of the United States, and must be between 
21 and 32 years of age at the time of ap- 
pointment, a graduate of a standard dental 
college, of good moral character and of 
unquestionable professional repute. Cre- 
dentials relative to character, citizenship, 
date of birth and education must be sub- 
mitted and approved before an applicant 
can be authorized to appear for examina- 
tion. A circular which contains full in- 
formation relative to the Dental Corps and 
describes the method of making application 
for appointment can be obtained from the 
Bureau of Medicine and Surgery, Navy 
Department, Washington, D. C. 

P. S. Rossirer, Surgeon General, 
U.S. Navy. 


EXAMINATION FOR APPOINTMENT IN 

THE DENTAL CORPS, U. S. ARMY 

There will be an examination for ap- 
pointment in the Dental Corps, U. S. 
Army, July 27-August 1. To be eligible to 
take this examination, an applicant must 
be a citizen of the United States; a grad- 
uate of a recognized dental school; in good 
standing in his profession; between the ages 
of 224 and 31 years and 9 months at the 
time of the examination, and must have 
been engaged in the practice of his profes- 
sion for at least one year and eleven months 
subsequent to date of graduation. Exami- 
nations will be held at Washington, D. C., 
Denver, Colo., San Francisco, Calif., and 
San Antonio, Texas. Applicants who qual- 
ify during this examination will be eligible 
for appointment to vacancies occurring in 
the Dental Corps, Regular Army, during 
the fiscal year ending June 30, 1937. Ap- 
plication forms may be obtained at any 
military post or station, or from the Ad- 
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jutant General of the Army, Washington, 
B.C. 


OMICRON KAPPA UPSILON 
The members of Omicron Kappa Upsilon 
will meet at the St. Francis Hotel, San 
Francisco, July 13-17. Fred T. West, 
2595 Mission St., San Francisco, is the 
chairman of the local committee in charge 
of the luncheon. 

AsraM HorrMan, Supreme Secretary, 
311 E. Chicago Ave., 
Chicago, III. 


MONTREAL DENTAL CLUB FALL 
CLINIC 
The twelfth annual fall clinic of the 
Montreal Dental Club will be held October 
14-16 at the Mount Royal Hotel, Mon- 
treal. 
J. K. Carver, Chairman, 
Publicity Committee, 
394 Victoria Ave., 
Westmount, Quebec. 


NEW ENGLAND HEALTH EDUCATION 
ASSOCIATION 


The eleventh annual meeting of the 
New England Education Association will 
be held June 5-6 at the Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
Marion R. Kanter, Publicity Chairman, 

Shirley Street, 
Roxbury, Mass. 


WARNING AGAINST ITINERANT 
SERVICE MEN 


Dentists are warned against turning over 
instruments for repair to itinerant service 
men instead of employing known repair 
men for this work, in consideration of the 
risk of having instruments ruined or stolen. 
It is reported that a man who, some time 
ago, operated in the vicinity of Detroit, 
Mich., ostensibly repairing instruments, has 
forged the names of a number of practi- 
tioners as endorsing his work. 


RAILROAD RATES TO SAN FRANCISCO 


Low summer excursion rates will be in effect from all parts of the United States 
and Canada with a return limit to Oct. 31, 1936. 


EXAMPLES OF Rounp Trip RaTEs WHICH WILL APPLY 


From 


To San Francisco 


Ist Class Intermediate Coach 
. . $86.00 $68.80 $57.35 
.. 86.00 68.80 57.35 
68.15 56.80 
.. 72.00 57.60 48.00 


Consult your home ticket agent for detailed information regarding fares, routes, 
stopovers and attractions. 
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AMERICAN DENTAL ASSOCIATION 


IN 
San Francisco, Calif. July 13-17, 1936. 
he 
ill 
n- 
HOTEL RESERVATION 
’ In securing hotel reservations for the 1936 Session, consult the hotel rate sheet and fill out 
S. the blank application below. Mail immediately to the hotel you wish to patronize. The hotel 
will then advise you of the reservation that they make for you. 
In case your first choice cannot be made, please indicate second and third choices. If none 
of your choices are available, the hotel manager will mail your application to the chairman of the 
r Halls & Hotels Committee and he will place your reservation in as favorable a hotel as possible. 
<g Please remember that a reservation constitutes a contract with the hotel to provide you with 
oF the accommodations you desire. If you find it impossible to carry out your part of the contract, 
ne namely, to occupy the room at the time agreed on, write or wire the hotel, releasing it in order 
n. that your room may be available for other members. 
1€ 
it, 
aS 
MAIL THIS APPLICATION DIRECT TO THE HOTEL 
HOTEL RESERVATION 
AMERICAN DenTAL AssoctaTION, SAN Francisco, Catir., Juty 13-17, 1936. 
es 
Hotel. 
_ San Francisco, Calif. 
Please reserve sleeping accommodations as noted below: 
......Room(s) With bath for persons. Rate desired $ 
_......Room(s) Without bath for persons. Rate desired $...... 
Third choice hotel.................... Second choice hotel. 
ROOMS TO BE OCCUPIED BY: ADDRESS IN FULL 
Applicant.......... 
S, 
Please confirm this reservation to applicant. I further agree to notify the hotel at once in 
the event I am unable to use this reservation. 
IMPORTANT TO HOTEL MANAGER: In the event you cannot accept this reservation, 
please forward this application at once to Dr. C. W. Johnson, Chairman, Halls & Hotels Com- 
mittee, 1160 Flood Bldg., San Francisco, Calif., who will attend to the assignment of this reservation. 
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HOTEL 


ALEXANDER HAMILTON 
613 O'Farrell St. 


AMBASSADOR HorTEL 
Mason & Eddy Sts. 


BrayTon 
50 Turk St. 


CALIFORNIAN 
405 Taylor St. 


CLarK 


217 Eddy St. 


Curr 
Geary at Taylor St. 


Ext Cortez 
550 Geary St. 


Fairmont 


California & Mason Sts. 


FIELDING 
Geary & Mason Sts. 


GayLorD 
620 Jones St. 


HERBERT'S 
151 Powell St. 


BELLEVUE 
Geary & Taylor Sts. 


Hore. CANTERBURY 
750 Sutter St. 


FRANCISCAN 
350 Geary St. 


Manx 
225 Powell St. 


Horet Maurice 
761 Post St. 


SENATOR 
519 Ellis St. 


WITH BATH 
One Person Two Persons Twin Beds 
| $6.50 Apts. 
| $2.50 $3.50 | 4.50 
| 
2.00 2.50-3.00 | 3.50 
3.00 4.00 | 5.00 
| 
| 
2. 50-3.00 | 3.00 3.50 
3.50 | 5.00 5.00-6.00-7 .00 
8.00-9.00 
3.00-3.50 | 4.50 5 .00-6.00 
4.00 
3. 50-4. 00 5.00-6.00 6.00-8 .00 
5 .00-6.00 | 7.00 10.00 
| 
| 3.00 3.50 
2. 50-3 .00 3. 50-4.00 4.00-5.00 
1. 50* 2.50* 
2, 50-3.00 | 3.50-4.00 | 4.50 
3.50 | 4.50 | 
| | 
3.00-3. 50 | 4.50-5.50 | 4.50-5.50 
| 
2.50 | 3.50-4.00 4.50 
| 
| 
2.50 | 3. 50-4.00 
3.00-3. 50 | 4.50-5.50 | 5.50-6.50 
2.00 50 3.00 


*Without Bath Only. 
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HOTEL 


WITH BATH 


One Person Two Persons Twin Beds 
STEWART 2. 50-3 .00 4.00-4.50 4.00-4. 50 
353 Geary St. 3.50 5.00 5.00 
Utica 2.90-2.50 2.50-3.00 3.50—4.00 
333 Fulton St. 
Kinc GEORGE 3.00-4.00 
334 Mason St. 
Mark Hopkins 4.00-5.00 6.00—7 .00 7.00-8 .00 
999 California St. 6.00-7.00 8.00 9.00-10.00 
MaryYLAND 2.50 3.00 
490 Geary St. 
OLYMPIC HOTEL 2.50 3.50 4.00 
230 Eddy St. 
OxrForD 3.00 4.00 
Mason & Turk Sts. 
PALACE 3.00-3 . 50-4.00 5.00-6.00 6.00-7 .00 
Market & New Montgomery Sts. 5.00-6.00 7.00 8.00 
PLaza 2.00 3.00-3.50 4.50-5.00 
310 Post St. 4.00 
Pickwick 2.50-3.00 3.50-—4.00 4.50-5.00 
5th & Mission Sts. 
RAMONA 3.00 4.00 
174 Ellis St. 
St. FRANCIS 3.50-4.00 5.00-6.00 6.00-7 .00 
Powell & Geary Sts. 5.00-6.00 7.00-8 .00 8.00-10.00 
SHAW 2.50 3.50 4.00 
1112 Market St. 
Sir Francis DRAKE 3.00-3.50 5.00-6.00 6.00-7 .00 
Sutter & Powell Sts. 4.00-5.00 7.00 8.00—9.00 
SPAULDING 2.00 3.00 
240 O’Farrell St. 
Wurrcoms 2.00-2.50-3.00 | 3.00-3.50 | 4.00-4.50 
1231 Market St. 3.50-4.00 4.00 5.00-6.00 
TayLor 2.50-3.00 3. 50-4.00 4.00-5 .00 
100 McAllister St. 3.50 6.00 
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8" ANNUAL SESSION 


DENTAL 


J. SAN FRANCISCO 
JULY 13-17 


A Most Inclusive Program 


of 


Dental Achievements 


DISTINGUISHED GUEST ESSAYISTS AND 
CLINICIANS 


EXHIBITS AND CLINICS ILLUSTRATING 
THE LATEST DEVELOPMENTS IN DENTAL 
AND ALLIED SUBJECTS 


Cool Ocean Breezes 
Invite You! 
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Cool breezes from the Pacific Ocean and 
clear sparkling California sunshine will make 
the entire convention a delight. 


Gay, romantic San Francisco invites you to 
visit her quaint Japanese Tea Gardens, to 
burn incense in her colorful Chinatown, to 
play golf on her magnificent golf courses, to 
witness the construction of the world's two 
largest bridges and to participate in scores 
of other delights of the seacoast city. 


San Francisco has prepared for you trips of 
intense interest and surpassing beauty, pag- 
eants of color and splendor, entertainment 
that will capture the fancy of all. 


New low transportation rates and diversified 


routing offer a travel opportunity that is a 
tremendous attraction in itself. 


Vacation in San Francisco 


July 13 to 17! 
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OFFICERS AND TRUSTEES OF THE AMERICAN 
DENTAL ASSOCIATION 
1935-1936 


PRESIDENT 


PRESIDENT ELECT 
Leroy M. S. Miner 363 Marlborough St., Boston, Mass. 


VICE PRESIDENTS 
Frederick J. Wolfe......................-Maison Blanche, New Orleans, La. 


80 West Fortieth St., New York City 
Homer B. Robison Rorabaugh-Wiley Bldg., Hutchinson, Kan. 


SECRETARY 


TREASURER 
R. H. Volland First Capital Nat’l Bank Bldg., lowa City, lowa 


BOARD OF TRUSTEES 


George B. Winter, President, Ex-Officio 
Leroy M.S. Miner, President Elect, Ex-Officio 


Harry B. Pinney, Secretary, Ex-Officio 
R. H. Volland, Treasurer, Ex-Officio 

First Capital Nat'l Bank Bldg., lowa City, lowa 
C. Willard Camalier, 38 1726 Eye St., N. W., Washington, D. C. 
Thomas L. Grisamore, ’38................00. 29 E. Madison St., Chicago, III. 
George E. Morgan, ’38............2039 North Prospect Ave., Milwaukee, Wis. 
J. G. Hildebrand, ’37 Waterloo, Iowa 
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TEXAS STATE DENTAL SOCIETY 


The fifty-sixth annual convention of the 
Texas State Dental Society will be held in 
Dallas, August 31-September 4, in con- 
junction with the [Texas Centennial Expo- 
sition. For additional information, address 

J. G. Free, Secretary, 
Medical Arts Bldg 
Dallas 


ARIZONA STATE DENTAL BOARD 


The Arizona State Dental Board will 
meet in Flagstaff the week beginning Au- 
gust 3 for the examination of applicants 
for license to practice dentistry in the State 
of Arizona. Applications must be in the 
hands of the secretary at least fifteen days 
before the meeting. For further informa- 
tion, address 

R. A. Secretary, 
719 Professional Bldg., 
Phoenix. 


MASSACHUSETTS BOARD OF DENTAL 
EXAMINERS 


The next examination to be conducted 
by the Massachusetts Board of Dental Ex- 
aminers will be held in Boston, June 10-13. 
All applications must be filed at the office 
of the secretary at least ten days before the 
date set for the examination. For further 
information, address 

Francis M. Secretary, 
_ 141 State House, 
Boston. 


MINNESOTA STATE BOARD OF 
DENTAL EXAMINERS 


The next examination of the Minnesota 
State Board of Dental Examiners will be 
held at the College of Density, Utiwersity 
of Minnesota, Minneapolis, June 19-25 
for licenses to practice dentistry and dental 
hygiene in the state. There is reciprocity 
with North and South Dakota, All appli 
cations must be filed with the secretary at 
least ten days prior to the examination 
Address all communications regarding 
particulars to 

Pact. Hagen, Seeretary 
Crookston 


STATE OF NEBRASKA EXAMINING 
BOARD 


Ihe next dental examination of the 
State of Nebraska Bureau of Examining 
Boards will be given June 15-20. The 
practical examination will be held the first 
three days at the University College of 
Dentistry, Lincoln, and Creighton College 
of Dentistry, Omaha. The written exam- 
ination will be held the last three days at 
the State House, Lincoln. All applications 
should be on file at least fifteen days prior 
to the date of the examination. 

Mrs, Perkins, Director, 
Bureau of Examining Boards, 
Lincoln. 


SOUTH DAKOTA STATE BOARD OF 
DENTAL EXAMINERS 


The South Dakota State Board of Den- 
tal Examiners will conduct examinations 
June 22-25 at Sioux Falls. For further 
information, applications, etc., address 

H. C. Wuirtney, Secretary, 
Wessington Springs. 


TENNESSEE BOARD OF DENTAL 
EXAMINERS 


The Tennessee Board of Dental Exam- 
iners will hold its annual examinations of 
dentists and hygienists June 8, beginning at 
8 a.m., at the University of Tennessee Den- 
tal College, Memphis. 

B. C. Gaturmore, Secretary, 
Commercial Bank Bldg., 
McKenzie. 
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WISCONSIN STATE BOARD OF 
DENTAL EXAMINERS 
(Correction of Dates) 
The pewt meeting of the Wieconsin State 
Board of Dental Examiners will be held 
at the Milwaukee College of Dentiatry 


Milwaukee, lune 22-26 
! 
AMERICAN ASSOICTAT ION 1 
PDITORS 
Ihe sixth annual meeting of the Are 
ican Association of Dental Editors will be 


held in the St. Francis Hotel, San Fran 
July 11 
O. W. Braxonorst, Seeretars 
$500 Olive St 


St. Louis, Mo 


AMERICAN COLLEGE OF DENTISTS 


The American College of Dentists will 
hold its annual convocation at the St. Fran 
cis Hotel, San Francisco, July 12. 

O. W. Branpuorst, Secretary, 
4500 Olive St., 
St. Louis, Mo. 


PAST PRESIDENTS’ LUNCHEON 


The Past Presidents’ Club of the Amer- 
ican Dental Association will hold its an- 
nual luncheon at 12:30, July 14, at the St. 
Francis Hotel. The annual address will 
be delivered by Thomas B. Hartzell. All 
Past Presidents in attendance at the San 
Francisco meeting are requested to be 
present at this luncheon. 

Homer C. Brown, Secretary, 
609 Hartman Bldg., 
Columbus, Ohio. 
INTERNATIONAL ASSOCIATION FOR 
DENTAL RESEARCH 

The San Francisco Section of the Inter- 
national Association for Dental Research 
will meet for luncheon in the St. Francis 
Hotel, July 13, at 12 m. All members at- 
tending the Annual Session of the A.D.A. 
are invited. 


Inco Hacku, Secretary, 
344 Fourteenth St., 


San Francisco. 


EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS OF THE NAVY 
A competitive examination to select not 

more than twenty for appointment in the 

services are required will be held July 20, 

it the Naval Dental School, Washington, 


m. ¢ Naval Training Station, Great 
lake an Nava raining Station, 
am Diego, Calif. A ca date for appoint 

nt in the Liental ¢ muet be a 

i the United State must be between 

| and 42 year i a t the time of ap 
pomtment, a era standard dental 
iliewe, of good mora haracter and of 

inquestionable protessional repute. Cre 
dentials relative to character, citizenship 
date of birth and education must be sub 


mitted and approved before an applicant 
can be authorized to appear for examina 
tion. A circular which contains full in 
formation relative to the Dental Corps and 
describes the method of making application 
for appointment can be obtained from the 
Bureau of Medicine and Surgery, Navy 
Department, Washington, D. C. 
P. S. Rossiter, Surgeon General, 
U.S. Navy. 
EXAMINATION FOR APPOINTMENT IN 
THE DENTAL CORPS, U. S. ARMY 
There will be an examination for ap- 
pointment in the Dental Corps, U. S. 
Army, July 27-August 1. To be eligible to 
take this examination, an applicant must 
be a citizen of the United States; a grad- 
uate of a recognized dental school; in good 
standing in his profession; between the ages 
of 224 and 31 years and 9 months at the 
time of the examination, and must have 
been engaged in the practice of his profes- 
sion for at least one year and eleven months 
subsequent to date of graduation. Exami- 
nations will be held at Washington, D. C., 
Denver, Colo., San Francisco, Calif., and 
San Antonio, Texas. Applicants who qual- 
ify during this examination will be eligible 
for appointment to vacancies occurring in 
the Dental Corps, Regular -Army, during 
the fiscal year ending June 30, 1937. Ap- 
plication forms may be obtained at any 
military post or station, or from the Ad- 


a 
e 
y 


936 


jutant ‘neral of the Army, Washington, 


OMICRON KAPPA UPSILON 


The members of Omicron Kappa Upsilon 
will meet at the St. Francis Hotel, San 
Francisco, July 13-17. Fred T. West, 
2595 Mission St., San Francisco, is the 
chairman of the local committee in charge 
of the luncheon. 

ABRAM HorrMan, Supreme Secretary, 

311 E. Chicago Ave., 
Chicago, III. 


MONTREAL DENTAL CLUB FALL 
CLINIC 
The twelfth annual fall clinic of the 
Montreal Dental Club will be held October 
14-16 at the Mount Royal Hotel, Mon- 
treal. 
J. K. Carver, Chairman, 
Publicity Committee, 
394 Victoria Ave., 
Westmount, Quebec. 
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NEW ENGLAND HEALTH EDUCATION 
ASSOCIATION 


The eleventh annual meeting of the 
New England Education Association will 
be held June 5-6 at the Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
Marion R. Kanter, Publicity Chairman, 

Shirley Street, 
Roxbury, Mass. 


WARNING AGAINST ITINERANT 
SERVICE MEN 


Dentists are warned against turning over 
instruments for repair to itinerant service 
men instead of employing known repair 
men for this work, in consideration of the 
risk of having instruments ruined or stolen. 
It is reported that a man who, some time 
ago, operated in the vicinity of Detroit, 
Mich., ostensibly repairing instruments, has 
forged the names of a number of practi- 
tioners as endorsing his work. 


RAILROAD RATES TO SAN FRANCISCO 


Low summer excursion rates will be in effect from all parts of the United States 
and Canada with a return limit to Oct. 31, 1936. 


EXAMPLES OF RouND Trip RaTes WHICH WILL APPLY 


From 
Chicago 
Minneapolis 
New Orleans 


To San Francisco 
Intermediate 
$68.80 
68.80 
68.15 
57.60 


Coach 
$57.35 
57.35 
56.80 
48.00 


Ist Class 


Consult your home ticket agent for detailed information regarding fares, routes, 


stopovers and attractions. 
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